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FOREWORD 


F or many years public works oiSicials of cities, counties, states, and 
the federal government have met together annually to share their 
experiences and to cooperate in seeking solutions to their common 
problems. This annual meeting has been termed the Public Works 
Congress since 1935 and for the past three years it has been held under 
the sponsorship of the American Public Works Association. The 1939 
Public Works Congress was held in Pittsburgh in October; its pro- 
ceedings are included in the present volume. 

In addition, this 1940 Public Wor\s Engineer/ Yearbook contains 
a great amount of material which was prepared especially for it by 
acknowledged authorities in the fields of discussion. This special 
material comprises a number of reports on specific topics of timely 
interest not covered by the discussions at the Pittsburgh meeting. 

Although the material in the present volume is derived from these 
two sources, the editor’s object has been to present a well organized 
picture of current public works problems. With this end in view, 
topics are arranged with regard to their functional relationships 
rather than in regard to the manner in which the material was first 
presented. 

Frank W. Herring, 

Executive Director 

Chicago, Illinois 
April, 1940 
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The Federal Works Agency 

John M. Carmody* 

Administrator f Federal Worlds Agency, Washington, D, C. 

T he growth of America may be measured in several ways. An 
important index of the rise of our civilization is to be found in 
the volume and type of public works which render service to the peo- 
ple. We are a nation of builders. We have built everything from 
abattoirs and airports to water works and zoos. As our population 
increased, as our country expanded territorially, as our people grouped 
themselves together for local self-government, we attempted to keep 
pace with the ever-growing demand for common public services. 

In our desire and rush to meet our needs we have unfortunately not 
always built intelligently. There was no direction to our efforts. We 
permitted too much to depend upon chance. Personal and political 
consideration often determined the types of public works we under- 
took. Litde heed was given to the future. We were too busy trying to 
meet the needs of the day. 

In retrospect, it seems to me, all that did not matter so much. We 
were far behind. A use could be found for whatever was built. We 
were so busy coping with the problem of the moment that it did not 
occur to most of us to think of the problems that might arise to plague 
us later. We did not plan. 

As long as a man confined himself to vague remarks about the 
glorious future of the nation or the home town, he was all right. He 
was regarded as a patriot and civic-minded citizen. But the moment 
he became so specific as to speak of a possible six-year or a ten-year 
plan of public works, he was put on the spot. Either he was an 
idealistic visionary — a dreamer — or had been corrupted by foreign 
gold. After all, didn’t Soviet Russia have a five-year plan; and didn’t 
Nazi Germany have a four-year plan? Moreover, one’s forefathers 
did not plan, and they got along all right. Therefore, it was argued, 
planning was un-American. 

But this attitude has recently undergone a healthy metamorphosis. 
This new outlook has sprung primarily from two sources : First, our 

*As Mr. Carxnody was unable to be present, his paper was read by Mr. F. E. 
Schnepfe, Director, Projects and Planning Division, Public Works Administration, 
Washington. 
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extensive experience with public works during the past few years; 
and second, the ever-increasing accumulation of evidence that advance 
planning and programming of public works can be practical. 

You recall, of course, our total unpreparedness when the cata- 
clysmic tide of depression rolled in full force upon us. We had been 
spending normally in the decade from 1921 to 1931 an average of well 
over ten billions of dollars annually for all types of construction work 
in the country. In 1933 that figure dropped to slightly more than three 
billion dollars. That tremendous curtailment of construction left a 
huge army of millions of workers, normally engaged in the construc- 
tion trades and allied industries, stranded— cast out to join millions of 
others in the search for jobs that did not exist. You remember the 
futile attempts that were made to reemploy them by appeals to private 
industry. You remember the early efforts of the states and municipali- 
ties to handle the situation. But the collapse of municipal credit, partly 
due in turn to the collapse of real property values, forced the problem 
onto the federal government. 

The Congress and the Executive immediately turned to public 
construction as a means of reemployment and stimulating recovery. 
Two established agencies of the government, one administering public 
roads funds, and the other dealing with the erection of federal build- 
ings were selected to xmdertake an immediate expansion of their ac- 
tivities, At the same time, a Public Works Administration was created 
and entrusted with the task of expanding public construction through 
cooperation with federal and with local and municipal governments. 
Everyone did the best he could under emergency circumstances. 

I think we have learned one lesson. Experience has taught us the 
importance of advance planning as a means of economic preparedness. 

A great deal of skepticism, however, still exists with regard to the 
possibility of programming public works over a period of years. The 
efforts of Kalamazoo, Michigan (of which City Manager Clark has 
just spoken) and of Nashville, Tennessee, Winchester, Massachusetts, 
and other cities in which the National Resources Planning Board and 
the Federal Works Agency are helping, indicate, I think, that such 
skepticism is unwarranted. 

Skepticism, however, plus expediency and opportunism have been 
in large part responsible for the traditional method of initiating and 
embarking upon public works at irregular intervals and in haphazard 
fashion. Yet, the advantages to be gained from approaching public 
improvements in an orderly way are apparent. 
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A works program that is the result of consideration and judgment 
is obviously likely to insure maximum benefit from the money spent. 
With a construction program scheduled for years in advance, it is 
possible for a municipality more or less to stabilize the personnel and 
operations of its various designing and construction bureaus. Prepara- 
tions of survey plans and specifications can proceed with greater 
efficiency. Funds to finance and operate capital improvements can be 
organized more logically. Where the necessary authorization for 
projects depends upon popular referendum, advance planning permits 
the public to be informed and approval of the citizenry secured well 
ahead of time. It also offers the possibility of anticipating real estate 
requirements, making possible the purchase of sites at lower prices 
and to negotiate for lower materials and construction costs. It offers 
safeguards against pressure groups. 

The principles involved in the advance planning of expenditures 
for construction work are not a new thing. Commerce and industry 
have applied them for many years. But private enterprise has, of 
course, always measured the returns to be expected from the invest- 
ment in terms of dollars. Governmental agencies cannot always 
measure the value of public works projects by a monetary yardstick. 
For example, what dollar value could one place on a stream pollution 
project.? Even though it is obvious that such a project is a health pro- 
tective measure, that it has definite social and recreational value, and 
that it means a definite increase in property values which will 
ultimately show up in increased tax receipts to the community, the 
uninformed taxpayer may regard it as a luxury rather than a necessity. 

Likewise, while it has been shown that slum clearance projects 
have a definite relationship to the curtailment of disease, crime, and 
fire hazards, all of which cost the public money, we have not yet dis- 
covered a formula by which to measure the monetary savings. Certain 
projects, such as toll bridges and water works are, of course, revenue- 
producing and provide economies and public services, but other 
projects which produce social benefits only can often be said to be of 
greater value to the community. 

Despite the relatively large volume of emergency construction 
which has been undertaken in the past several years, our records 
indicate the needs of the people for vital public services have not yet 
been met. We are behind in school construction by about two and a 
half billion dollars. Over 100,000 obsolete one-room schools still cover 
the countryside; while almost 40 per cent of our educational buildings 
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are over 30 years old. They are obsolete and are in urgent need of 
replacement. Hundreds of small municipalities and unincorporated 
communities are still dependent upon the well and pump and rain 
barrel for their water supply. Streams bordering and flowing through 
some of the most important cities are polluted, endangering the health 
of the residents, lowering real property values and discouraging the 
location of new industry. Hospital facilities, in all but a very few 
metropoHtan areas, are woefully inadequate. While notable progress 
has been made in the elimination of grade crossings on major high- 
ways, in the cities themselves, the problem is only now being under- 
taken on a comprehensive scale. The slum clearance carried forward 
in the last few years has barely scratched the surface. 

During the boom decade of 1921-1931 all levels of government — 
federal, state and local — ^spent an average of two and eight-tenths 
billion dollars annually on public construction. Almost 90 per cent of 
this amount was made up of non-federal public works. During the 
past six years, we spent annually an average of three and one-tenth 
billion dollars — ^just a Httle more than we had spent in the Twenties, 
but less than 46 per cent of this amount was represented by non- 
federal oudays of funds. In other words, these figures indicate — and I 
say this without any intent to criticize — ^the federal government has 
been carrying the ball. But I think these figures further show that 
despite a substantial amount of expenditures for local public works, a 
great deal of needed construction remains to be undertaken. 

There is enough work to be done in every community, in every 
county and in every state, to provide the basis for a tentative plan of 
programmed works for a long period of years. I do not think at this 
time it is necessary to deal with the method of selecting projects or 
the criteria for priority, or the manner in which to set up capital ex- 
penditures budgets. 

I do, however, wish to call your attention to what may be an obvious 
fact, namely, that the actual programming of pubHc works must be 
approached from at least two angles. One must first consider, of course, 
the urgency and the timeliness of the project itself, and the ability of 
the sponsor to finance it. But one must also relate the project to the 
realities of unemployment. The skills and experience of the unem- 
ployed workers must be taken into account in any local or state 
planning. Where an unduly high percentage of men normally em- 
ployed in building construction are on the relief rolls, preference 
should be given, to needed building projects; but where unskilled 
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and inexperienced workers predominate, projects of a different type 
must be chosen for immediate execution. Such discrimination does not 
mean the undertaking of useless projects. It only means that com- 
munities must take into account the availabihty of different skills. 

Advance planning and programming of public works holds more 
than an academic interest for those of us entrusted with the ad- 
ministration of the Federal Works Agency. The consolidation of 
the major agencies of the federal government concerned with con- 
struction was carried out primarily with a view to increased efficiency 
in government administration, and consequently has a vital and 
definite interest in practical planning. With the activities of the Work 
Projects Administration, Public Works Administration, Public Roads 
Administration, the United States Housing Authority and the Public 
Buildings Administration — with which all of you are familiar through 
close personal contact— with all of these activities coordinated, the 
good relationship' between the federal government and local govern- 
ments should be further improved. 

This relationship on the part of the F.W.A. extends beyond mere 
advisory capacity. It represents more than a medium for the simplified 
disbursement of tax moneys. 

Think for a moment of how direcdy you, who may be municipal 
and state officials, deal with the federal government. Liberal grants 
of federal funds and of public lands have been made regularly to the 
states for purposes of education, agricultural experimentation, public 
health, forest fire protection, vocational rehabilitation, and other 
purposes. 

Federal-state cooperation has grown even further in the last few 
years, but of greater import has been the tremendous development 
which has taken place with regard to direct federal cooperation with 
municipalities. Until recent years the Bureau of Reclamation, the 
Women’s Bureau, Public Health Service, Forest Service — to name 
only a few of the many federal agencies which have rendered services 
in some form or other to municipalities — ^have assisted primarily 
through the furnishing of advice and data. 

Now, however. Congress has permitted federal agencies also to pro- 
vide financial assistance to municipalities. Some people have criticized 
this relationship as a breakdown of states’ rights, but most of us know 
that this has simply been a natural by-product of changing economic 
conditions. After all it is all one nation and this kind of cooperation 
indicates high inteUieence. 
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The activities of the Work Projects Administration and the Public 
Works Administration constitute the clearest example of this ne^v 
type of federal-municipal relationship. Here on a scale never before 
attempted, the federal government entered into direct negotiations 
with cities and other local public bodies. As you know, the Work 
Projects Administration pays the cost of the labor, and in some cases 
even a share of the cost of the materials involved, in the construction 
of public works projects. The Public Works Administration makes 
loans and grants to states and local pubUc bodies to aid in financing of 
useful public works which are initiated and carried through by local 
governments through the normal channels of private enterprise. You 
are all familiar with the extent of their activities, with the amount of 
funds that have been made available, with the employment that has 
been created and the type and quaUty of works that have been con- 
structed. What I should like to point out, however, is that these two 
branches of the Federal Works Agency combine in their procedures 
the advantages of federal aid with complete independence on the 
part of local governmental units. The municipalities initiate the proj- 
ects; they formulate the design; they determine the size, scope and loca- 
tion; and in the case of P.W.A. they let the construction contracts 
themselves. When a project is completed, it is the project of the local 
governmental unit, locally owned and locally operated. 

The advantages of direct cooperation between the federal govern- 
ment and local public bodies have been clearly established. When slum 
clearance was first undertaken, projects were initiated and carried 
through entirely by the federal government. Now projects are under- 
taken by local authorities, the federal government limiting itself to 
financial assistance in the form of loans and subsidies. 

You, who are city and state engineers, members of public works 
boards or otherwise vitally interested in the plaiming and program- 
ming of public works should recognize the value of the consolidation 
of all these agencies under the Federal Works Agency. The ways in 
which we are, and can be, of assistance to you is clear. You also can be 
of great assistance to us. After all, proper provision for the unemployed 
and the construction of vital services for the people are a joint venture 
which requires the best efforts on the part of all of us. 

There are several ways in which you can help. With regard to 
W.PA. I have already mentioned that you should give prior con- 
sideration to such work projects as will bear relationship to the number 
of unemployed and their skills. With regard to P.W.A. it has been 
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essential that all preliminary steps be disposed of so that when allot- 
ments are made, work on projects can begin with a minimum of 
delay. When the last P.W.A. program was launched a surprising 
number of communities presented applications for projects where ad- 
vanced authorization had already been secured, plans and specifica- 
tions had been completely drawn up, and arrangements had already 
been made for obtaining the local share of the cost of the project. 
Where communities were unable to do this, there was a tendency 
to blame the P.W.A. for the limitations and restrictions. We received 
a number of letters castigating us for unfairness, but the limitations, 
as you know, were placed in the law by the Congress. They were 
placed there for a definite reason. It is the business of those concerned 
to explain why they need more time. If their reasons are valid. Con- 
gress, I am sure, would change the law. The Congress is and always 
has been responsive to the will of the people. 

With regard to slum clearance housing, I can only point out that 
despite the great success of the movement, there are still many large 
communities which have failed to set up housing authorities, even 
though the states in which they are located have enacted enabling 
legislation. 

There are still some city officials who pretend to have not even the 
slightest concern about the architectural design or location of federal 
buildings within their municipalities. The Public Buildings Adminis- 
tration, however, wants the cooperation of all local officials and 
planners. It wants the advice of local communities with regard to 
building design and location of post offices, and other federal 
structures. 

Planning is a broad problem. Occasionally variable factors arise 
which may require periodic revisions of long-term programming. 
There are such unpredictable elements as shifts in population, tech- 
nological changes in industry, trends and methods of doing business, 
and the unforeseen effects of foreign wars. 

Moreover, there is still unrestricted freedom on the part of entre- 
preneurs to move in where they like and to use the available resources 
and man power to their advantage; and then when it is no longer to 
their advantage to continue, they can move out without regard to the 
social consequences. The question is arising in many minds as to 
whether a community should be so shortsighted as to permit or en- 
courage this kind of exploitation. A new industry, for example, moves 
into town, or an old industry makes an extension. It attracts artisans, 
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technicians, and workmen who are skilled in that particular type of 
work. The city suddenly feels a shortage in housing and unhealthy, 
short-lived real estate speculation follows. 

But suddenly, the plant shuts down. It may be the plant was ren- 
dered useless because of a new invention. Or it may be that the owners 
have decided to locate elsewhere, because of a cheaper labor market. 
The workers are thrown out of their jobs. They default on their taxes. 
At the same time that municipal income is curtailed, the rehef load is 
increased. The industry is not burdened with the consequences of its 
action but the city is left with a job on its hands. 

In another case, an industry may locate in a section of the city where 
it can dump its wastes into the river with a minimum of expense. The 
public welcomes this industrial addition because it means more wages 
to be spent in the city, but homes all around the plant are covered by a 
pall of factory smoke. People sell their homes and move out. Property 
values fall. City tax collections decrease sharply. At the same time, the 
public bathing beach further downstream, which the city has built at 
great expense, has become unusable. City zoning, which is becoming 
more common, is preventing some of this, but the practice still pre- 
vails in too many places. Other types of wasteful exploitation need 
correction. 

We treat such questions warily for we are terribly afraid of infring- 
ing upon the liberties of people regardless of the disastrous conse- 
quences that such unregulated freedom brings. There are simpler 
problems also which are impervious to attack because of this philo- 
sophic cloak. Take the question of the right of the automobile owner 
to park his automobile whenever and wherever he likes. I wonder if 
the time has not come to raise the question of the use of city streets 
for parking? Is it not possible to work out some scheme whereby sys- 
tems of public and private garages could be built to take the auto- 
mobiles off the streets and leave thoroughfares free for traiEc? Public 
garages deserve serious consideration and it seems to me that here is 
a type of project that not only creates worth-while employment and 
permits the streets to be used for their proper purpose but at the 
same time constitutes a source of revenue which is capable of repaying 
the cost of construction. This is very properly a part of our total com- 
munity planning. 

Let us be realistic. Nothing will promote and encourage advance 
planning and programming of public works as much as ample demon- 
strations of its practicality. 
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DISCUSSION 

Henry M. Waite 
Washington, D. C. 

T here is a lot of food for thought in Mr. Carmody s paper, as he 
touches both sides of the planning problem. For the first time 
we have a Federal Works Agency comprised of departments that are 
largely dependent upon intelligent planning. It is a great joy to see 
Mr. Carmody step out in front and lead the thought in that general 
direction. He not only looks at it from a federal viewpoint, but he 
looks at it also from the local viewpoint. 

There is one thing to which I want to call your particular attention, 
and that is the selection of projects that will help, to the greatest 
extent, your local unemployment problem. We have not been doing 
this as thoroughly as we should. Locally we are selecting works 
projects for the W.P.A. people which require labor drawn largely 
from the ranks that are not unemployed. Mr. Carmody brings out 
very clearly that W.P.A. is an agency set up to look after imemployed 
people — and that we must draw from W.P.A. for projects and help, 
even as to the use of materials that will draw upon the unemployed 
locally. If you have brick, why use stone if it means you have to go 
outside of your own community.'^ I imagine there is not one of you 
who hasn’t had a large W.P.A. project for which you had to call in 
skilled labor and in some places go out of your own community for 
labor to finish the job. That isn’t the theory of W.P A., and I am glad 
that Mr. Carmody brought that out very clearly. 

For a minute now I want to step over on the federal side. The 
federal government is thinking seriously, and quite seriously, in terms 
of six-year planning programs. I have been mixed up with two or three 
of them. It is a most difficult problem in the federal government to get 
departmental heads thinking in terms of long-range planning. Some 
of the larger departments do that but the departments that spend the 
greatest amount of federal money in construction work are terribly 
handicapped because they are always behind the gun in this planning. 
The federal government has never seen fit to give enough advance 
money for the engineering work, the early studies that should be 
made, particularly in a country that is spending as many millions a 
year as we are in public construction. Somebody will set up a project 
on the hill, legislatively, and keep the departments so busy checking 
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up and making estimates to keep up with the trend of Congress that 
they have no time or money to work out the projects, solve the drain- 
age areas and so forth. As a result, the departments cannot say what 
particular thing should be done or should be done first. 

Thus there are two factors needed in this federal planning: enough 
additional money for engineering and investigation and also long- 
range thinking by the departments, particularly the smaller depart- 
ments who in the total spend a great deal of money. 

Now we have heard a good deal about plans and programs. But as I 
see it, by thinking ahead in terms of planning and program and 
budgeting, you are educating your entire organization in such terms. 
You are getting rid of a great many of the practices of the past, the 
ruthless expenditures in trying to keep up with the Joneses. Ten or 
fifteen years ago Chambers of Commerce were trying to bring in all 
kinds of industry. We were building classy schools so that you would 
have a better school than Squedunk, to draw people to your com- 
munity. We were going so fast that we never thought and never had 
time to think in terms of planning. 

There are a great many difficulties in the careless use of the word 
“planning.” A long time ago I used to think that the planner was a 
damn nuisance, that he interfered, that he was a highbrow. What did 
he know about where sewers should be built, or streets widened, or 
what have you } Now I have come to think that you practical fellows 
are half right and the planner is half right, but some way or other, 
between us, in what is facing this country in the future, the planner 
and the practical man, the administrator, have got to get together. 
Some planners will go so far as to say that you can’t plan and you 
can’t program until you get a city plan, which is all nonsense. 
As soon as you start to think in ternos of planning and programming 
and budgeting, you will see the necessity of a city plan more than you 
do today and you will have fewer city plans laid on the shelf. 

About 50 per cent of the planning commissions in the United 
States are zoning commissions and nothing else. Now why is this } 
Because the zoning problem is a pretty mean problem for anybody 
to tackle and the administrative heads are mighty glad to find a place 
to dump it, so they dump it on the planning commission and again 
your plan goes into the discard or into the trunk. 

On the other hand— I am now talking from your side of the ques- 
tion again— I think the planning people, as such, are inclined to inter- 
fere too much on the administrative end. We have to get together. 
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In the federal government there is a central control through the 
budget for most of the public federal construction. This has been set 
up in the last few years, and gradually improved, so that now you have 
almost a perfect coordination between the Bureau of the Budget and 
the National Planning Board. The National Planning Board works 
out the details of the construction budget for the Bureau of the Budget. 
The Planning Board has the use of all of the experts that they have 
at their command and control. Particularly is that true of the Water 
Resources Committee, who have passed on all of the problems that 
have come up for construction on the federal budget. 

But today, of course, the question of the federal budget is compli- 
cated by the stress of expenditures that we have been making for the 
last six or seven years, using emergency moneys. There are so many 
big projects started today that to reduce the budget means that you 
have to stop progress on some of these. It is a very dijflScult thing to set 
up a budget for six years because so many of the larger departments 
have to use considerable money. Of course, we are stiU further con- 
fused about what will happen to us in this country in the next four 
or five years. Which way is it going to go? But all in all, I think 
there is more intelligence being expended today in coordinating the 
various expenditures of the federal departments for construction. 

Of course, our departments are growing very fast, due to the cen- 
tralization of government in Washington, and that centrahzation will 
continue as long as the federal government is able to get the money 
and is not dependent, as you are, on your real estate taxes. You are 
more and more becoming dependent upon grants made by the federal 
government for every branch of your service. Not only from the 
federal government but from the state. What would you do today 
for your streets and highway repairs if it weren’t for the gas taxes 
That is a tax collected by your state government. However, after we 
have heard a paper like Mr. Carmody’s I think we can’t help but feel 
that Washington is thinking in terms of how it can, with the least 
possible friction, cooperate with you in your problems. 

Loran D. Gayton 
City Engineer, Chicago, 111, 

T here is one thing that impressed me at the first part of Mr. 

Carmody’s paper. He seemed to attempt at least to give the im- 
pression that very litde planning has been carried out in the past. I 
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think the majority of municipal engineers will disagree with that. The 
trouble is we have been overloaded with plans. I don’t want any of 
you here to steal this idea, but for some time I have had in mind the 
idea of collecting a lot of them and writing a book. At the present 
time some of them look funny, and the prophecies ridiculous. But there 
has been planning enough. The difficulty with most of us is carrying 
out those plans. You can make a 20-year plan but if you have a change 
of administration every four years your plan can be changed every 
four years. Ideas, policies, and available money change with every 
administration. 

My experience has been more with the P.W.A. than with the 
W.P.A., and it has been very helpful. Figured roughly, we have ac- 
complished about 3^ million dollars’ worth of bridge work in the City 
of Chicago, with the help of the P.W.A., that would not have been 
carried out otherwise — all bridges that were all planned and that we 
have been trying to build for the last ten or fifteen years. 

As you all know, we are carrying out in Chicago the initial section 
of a system of subways that will cost, I think, approximately 46 million 
dollars, of which the P.W.A. is giving 18 million. That great work 
would not have been initiated without the help of the P.W.A. 

On the south side of Chicago we are well along on the construction 
of a large filtration plant. Filtration has been talked about in Chicago 
since the end of the Civil War and with the help of the P.W.A. we 
are now carrying out the first part of the program. The total cost 
of the plant will be approximately 20 million dollars and at the present 
time we are expected to carry out about 12 million dollars’ worth of 
work by July i, 1940. For this project the P.W.A. is giving us a grant 
of something over 5 million dollars. 

As concerns the W.P.A., we have done a tremendous amount of 
work in the way of rehabilitation of the water supply system and 
a large amount of sewer work that was needed very much. Under the 
special assessment plan of building sewers in Chicago we would never 
have been able to carry out this work without the W.P.A. 

One thing that is encouraging in Mr. Carmody’s paper is that there 
is hope of an extension of time on these P.W.A. projects. In most of 
these large P.W.A. projects the time for completion is very short and 
it would be very helpful to all of us concerned with that work if an 
extension of time could be secured. I understand that Mr. Carmody is 
anxious to cooperate with municipalities in carrying out desired 
projects. 
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I think both the W.P.A. and P.W A. are very nauch worth while, 
and our association with both of these agencies has been very helpful 
and cordial. 

Mr. Guy Brown (St. Louis, Mo.) : I have heard rumors that Chi- 
cago has been given until January, 1942, to complete the subway 
system. I would like to ask Mr. Gayton if that is correct, 

Mr. Gayton: I believe that is correct, but I think Colonel Waite 
could verify that better than I could. 

Colonel Waite: That is not true. 

Mr. Brown: In other words, they are supposed to be through July 
1, 1940, the same as any other project. 

Colonel Waite: TTiere hasn’t been any change to date as to the 
completion of the subway. Chicago, by the grant agreement, had to do 
certain things. It had to have a franchise ordinance. They have had 
difficulty in completing the valuation of the transportation property, 
to make the new operating contract, and the time has been extended 
for the presentation of that ordinance to the administrators. 

Mr. Brown: Of course, it wouldn’t be possible to complete that 
subway by July, 1940. 

Colonel Waite: You’re telling me! 

Mr. Brown: What is the problem? Will Chicago lose that grant 
after 1940 ? 

Colonel Waite: I don’t think so. I don’t think Chicago realizes 
how much of the subway is already built. It is all underground and 
68,000 feet of concrete is already built. AH contracts for the tunnels 
have been let. I think probably they will be through on time. We have 
just advertised for bids for the first stations and that should be through 
about the sixth of next month. 

Mr. Brown: My purpose in asking that question was that 
our P.W,A. authorities have insisted that they had no authority to 
make an extension beyond June 30, 1940 . 1 was wondering by what 
process Chicago had received the extension, if that were true. 

Colonel Waite: They haven’t done that. 

Chairrian Thompson: Are there any other questions? If not, the 
Chair would like to ask one. I was under the impression that the 
P.W.A. had folded up and there was no more P.W.A. Is the door 
still open? 

Colonel Waite : They are not folding up. They are cutting down. 

Chairman Thompson: I mean are you receiving applications for 
P.W. A. projects ? 
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Colonel Waite: No, none. P,W.A. has no money available for any 
of the projects that are sent in to Washington. Congress didn’t give 
them any additional money and the law under which they are now 
constructing said the work had to start before January i of this year. 
So what small balances there are, and they are very little, cannot be 
applied to any new project. 

Chairman Thompson: You may extend projects that are under 
way, may you not.? 

Colonel Waite: That might be possible, but it couldn’t be a new 
project, I know Chicago decided that they wanted to use the shield 
method for subway tunnels downtown and it cost more money. 
Washington wouldn’t give them any additional money by grant. 
They had to pay that additional expense with their own money. 

Mr. S. H. Strickland (High Point, N. C.) : If the project is held up 
legally in court, how about the extension of time .? 

Colonel Waite: I don’t know whether they would extend the time 
or not. I am not aware if they have. I know that some things that are 
held up are canceled. 

Mr. L. H. Enslow (New York, N. Y.) : Since the discussion has 
been largely around advanced planning, I would like to ask the 
Colonel whether it would be wise to do a httle advance planning in 
the way of getting projects lined up and in order for P.W.A. ap- 
phcation, whether the agency happened to be called P.W.A. or some 
other name.? In other words, shall city authorities stop planning 
for federal aid works just because of this law, or shall we go ahead and 
plan and hope for something good.? 

Colonel Waite: That brings up a very interesting point. What 
do you plan for.? Are you planning for your own communities or are 
you planning to get money out of the federal government.? I think if 
we have been taught anything in the past few years it has been the 
necessity of forward thinking and planning. The whole idea of this 
effort of Mr. Sheidt’s is to get experience from a variety of cities in 
setting up and budgeting a six-year program. That experience will 
be pubhshed in a manual which will be given to anybody in the 
United States who wants it. 

Nobody can teU what the federal government is going to do. But I 
think that everybody in this room feels that this slump is not over 
yet and that we may have to have more expenditures. But all I say 
is for God’s sake plan, and then if the federal government has to do 
something you will be that much better off. But for God’s sake plan. 
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Mr. William S. Parker (Boston, Mass.) : I should like to add this 
with regard to Boston. We have heard of the sample projects the com- 
mittee is carrying out^ to which Mr. Sheidt has referred. I happen to be 
chairman of the City Planning Board in Boston and I thought it 
would interest you if I reported that Mayor Tobin authorized us last 
year to proceed with a capital budget study for the city. We secured a 
W.P.A. white collar project for the work of plotting the background 
experience for the last twenty years, as a background on which to 
project for the future. Forms are going to the department heads this 
week, on which they are asked to report their own six-year programs 
and priorities as a basis for the general city program. 

In conferring with the heads of four of the major construction de- 
partments in the city I have found none of the opposition that I had 
frankly expected to this six-year program, but a complete and ready 
acceptance that it was the only sensible thing to do and that they 
would have no difficulty in making their own best estimates for the 
next year and the succeeding five years. 

I would like to add with regard to the last point the Colonel 
touched upon that it is a rule of the project and this study that we are 
leaving out of contemplation entirely the question of W.P.A. projects 
or federal grants-in-aid for P.W.A. projects. We are endeavoring to 
relate the needs of the city to the city’s ability to pay for those needs. 
If grants-in-aid of one kind or another appear on the horizon, a six- 
year program will permit the city to take advantage of them and 
perhaps to advance some of the elements of the program more rapidly 
than would be possible otherwise. 

Mr. Jean L. Vincenz (Fresno, Calif.) : We certainly all agree with 
the idea of the six-year plan and the smoothing out of the expenditures 
over that length of time. It isn’t always easy to get the finances. Two 
years ago the League of California Cities recognized that problem 
not only from the standpoint of trying to raise a million dollars in one 
year for a bridge, but that the problem of raising enough money to 
buy fire apparatus in a small city is almost as important, and in some 
smaller cities the purchase of a street sweeper presents difficulties. 
At the insistence of the legislature a law was passed under which it is 
possible to set up a capital expenditures fund to which moneys may 
be contributed for definite purposes over a period of years. Those 
purposes may be changed by the council during that time but money 
may not be taken from the fund and put back into the general budget 
for the purpose of making a big showing in tax reduction. This law 
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is a great help to the cities in financing projects or in purchasing neces- 
sary equipment over a period of years. 

Mr. Harrisok P. Eddy, Jr. (Boston, Mass.) : Every time I get into a 
planning discussion I hear somebody say, as Mr. Gayton said, that 
plans are put in the closet and forgotten. I would like to rise to the 
defense of one type of planning which has been going on for forty or 
fifty years at least and is still respected and adhered to. That is the 
old comprehensive sewerage plans that have been prepared for years 
and years and which are still being conformed to. There are any 
number of cities in the country that dig out the old comprehensive 
plan and build to that from time to time as they need further ex- 
tensions. Conditions change but the backbone of the plan, which is 
based on topography, is still usable many years afterwards. 

Mr. P. L. Brockway (Wichita, Kan.) : The expert from Boston 
expressed a sentiment that I always resent. I have heard it many 
times and I have heard it at this convention— the high-priest attitude 
toward the administrator. Why should the Boston Planning Commis- 
sion be surprised when they go to the heads of administrative depart- 
ments to ^d that they are thinking along planning lines.? Why 
should Colonel Waite find it necessary to speak of “you fellows” and 
“we fellows.?” Why is it assumed that an executive administrator, 
technical man or not, in public works is not interested in planning.? 
I have heard that talk for years. I belonged to the old National Con- 
ference of City Planning, and I held membership in the American 
Institute of City Planning for some time. The thing that bothered me 
all the time was that city engineers and directors of public works are 
not supposed even to be competent to do anything about city plan- 
ning. That question was brought up at one of the city planning 
conferences vinthin the last year, and I know whereof I speak. It seems 
to me, actually, that the technical man who is responsible finally for 
getting this plan off the paper onto the ground has a more lively 
interest in planning than anyone else. If he doesn’t think that the 
plajoning is the most important part and the ABC of the business he 
isn’t what he ought to be and ought not to hold that administrative 
position. Now, I have that out of my system. 

There is one other thing I should like to comment on in Colonel 
Waite’s statement. That is about W.P.A. I have had exactly the con- 
ception of the intent of W.P.A. that he has announced — ^to set up proj- 
ects which can use to the best advantage the men who need pay checks 
of some kind or another, to fit your own community’s needs. In my 
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own community W.P,A. is composed almost exclusively o£ common 
labor, the commonest kind o£ common labor. But on one of the recent 
projects that I set up (and I know that other people have had the 
same experience) when we were intending to use common labor, 
wheelbarrow methods, if you please, we were turned down by W.P. A. 
because we did not intend to move dirt with heavy equipment and 
machinery which would not only cost the sponsor as much as his 
share of the W.P.A., but would give no pay checks to anybody. 
That bothered me a good deal. Why should the W.P.A. turn down 
projects especially designed to fit your own needs because you refused 
to do it at a total cost of less money and leave out these very people 
that W.P.A. was set up to help? 


Preparing a Long-Range Program of 
Public Works 

E. S. Clajik 

City Manager, Kalamazoo, Mick, 

M y remarks today concern the background and results of a study 
undertaken this summer to determine the practicability of ad- 
vanced programming and budgeting of public works improvements. 
As you all know the city of Kalamazoo, since the adoption of the city 
manager form of government in 1918, has conducted its operations on 
strict budgetary procedure. The various departments of the city in 
the fall of the year submit their departmental budget for the coming 
year and from these estimates our budget is prepared. This budget is 
rigidly adhered to and in practice the department heads not only stay 
within that budget but endeavor to spend less than their estimates. 
This, budget and the internal controls we have developed are designed 
to give our taxpayer the maximum in services for his tax dollar. 

We have had as a primary objective the retirement of our bonded 
debt and since 1918 so handled our affairs that in the fall of 1937 we 
were able to retire the last of our direct debt and stand as the only 
city of 50,000 population or over in the country without bonded in- 
debtedness. 

Last May, Frank Herring, acting for the Public Works Committee 
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of the National Resources Planning Board, discussed with me the 
possibility of developing alongside our regular operating budget a 
budget for capital improvements. Could the general procedure fol- 
lowed for twenty years be broadly followed in developing such a 
budget, and could our desired public works be organized so that we 
could put on paper a reasonable figure of Hkely available funds and 
then schedule these projects in an order of desired priority ? 

There is little question in the minds of any of us as to the desirability 
of such a program if it can be worked out on a practical basis. Our 
civic improvements would be better conceived, more thoroughly 
thought out, and consideration would be given well in advance to 
methods of financing. When aid from outside sources became 
available we would have our schedule of improvements as desired by 
departments, we would feel that a considerable amount of thought 
had been given to many of them, and from this reservoir we could 
select projects with confidence in the knowledge that we were not 
pulling them out of a hat. In all, we thought that such a program 
was worthy of attention as part of our task of providing our citizens 
with a businesslike administration. 

To assist in the collection and analysis of data, the National Re- 
sources Planning Board provided Robert N. Cross and George New- 
haU from the Public Works Administration who remained in Kala- 
mazoo several weeks assembhng material essential to the preparation 
of the report. 

I believe that it would be of interest to you gentlemen if I were to 
review the steps in developing this program and some of the problems 
encountered in the work. 

Our task fundamentally was the assembly of an inventory of desired 
improvement projects, the study of the background of our revenues 
and expenses as an aid in the determination of probably available 
funds, and finally the scheduling of desired projects in an order of 
priority and the allocation of projects to each of the next six years in 
relation to the annual amount of funds determined to be available for 
capital improvements. We would then have a six-year program, quite 
tentative of course in the later years, but at least down on paper where 
it could be revised annually in the light of changes as they developed. 

The collection of the financial and engineering data proceeded simul- 
taneously. Each department head reviewed its capital improvements 
and made an inventory of what we termed “wants.” We did not limit 
ourselves to the tabulation of projects which could come only in the 
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six-year program but directed our effort to developing an inventory 
of needs as we now saw them, without giving consideration to 
whether they could be achieved during the initial six years of the 
program. Our purpose was to create a master inventory for a con- 
tinuous program which would be definitely budgeted for a six-year 
period and revised each year. 

This master inventory, as I have stated, was developed department 
by department, with each department indicating its order of project 
preference. After all departmental inventories were available, the 
master inventory was tabulated after devoting considerable thought 
to the establishment of priorities, using the departmental priorities as 
a guide. 

Simultaneously with this work a review of revenues and disburse- 
ments was being prepared in such form that a six-year projection 
could be made. Revenues from 1920 to 1938 inclusive were classified 
by major sources and projected on the assumption that no change 
would be made in the current general property tax levy. 

Disbursements for the same period were regrouped on a functional 
basis and also projected. In making the projections we reflected our 
desire to keep operating expenses at approximately current levels. The 
classification and tabulation of disbursements involved considerable 
work as it was felt desirable to segregate them into three major 
classifications: operating expense, equipment expenditures, and capi- 
tal ouday. 

Equipment expenditures, finally added as a total to operating ex- 
penses, was composed of expenditures for items of relatively short 
life and which for the city as a whole were recurring items of about 
the same annual amount. Purchases of typewriters, adding machines, 
fire hose, etc., were included in this group. The purchase of a fire 
truck, an item of long life, was considered capital outlay while police 
squad cars, which are replaced every 12 to 18 months, were classed 
as equipment expenditure items. This procedure was followed in 
order to develop a figure which would represent the annual recurring 
expenditures of the city. 

Finally, through projections of revenues and operating expenditures, 
we determined the amount that should be available for capital im- 
provements for each of the years 1940 to 1945 inclusive. 

Having established the priority of projects, we drew up a schedule 
definitely allocating projects to each of the next six years in amounts 
to match the funds indicated to be available. This schedule was ar- 
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ranged so that the first year of the program represented a capital 
budget which we would rigidly adhere to, with the later years set up 
on a tentative basis to be changed as additional information makes 
logical a revision in present judgments. The six-year schedule is 
recognized as tentative, for not only are the estimates of revenue and 
operating expenses for future years subject to many variables but new 
needs will arise to lay claim to certain preferences which we now feel 
desirable. 

Consequently, as part of the task of creating an effective program, 
we propose to establish a procedure for the annual review and revision 
of the schedule in the light of changes in need, desirability, and antici- 
pated available funds. This annual revision is to be made not only from 
the standpoint of reclassifying and rearranging desired projects and 
adding to the list such new projects for which a need has arisen, but 
is for the purpose of maintaining as accurately as possible a reasonable 
forecast of revenues and disbursements. At the end of each year the 
program should be reviewed and, instead of then becoming a five-year 
program, the sixth year should be added and a tentative allocation 
of projects made to that year. 

In conclusion may I read the last paragraphs of our study which 
summarize the advantages we anticipate from this approach to the 
capital improvement program. 

Properly administered it will assure that projects are well conceived 
and properly financed. With some idea as to when projects may be con- 
structed working plans can be prepared sufficiently in advance so as to 
minimize mistakes in detail affecting the adequacy and efficiency of the 
project so that its desirability and adequacy in our general plan will be 
more critically examined. 

We will have developed a mechanism for the compact presentation 
and consideration of desired projects, and in the administration of city 
affairs this brief summary of desired projects and available funds can be 
modified or enlarged from time to time as conditions warrant and new 
needs appear. The programming of our desired public improvements 
and scheduling of anticipated funds should be of advantage in meeting 
the varying local conditions of unemployment and the annual reviews 
of this program and reclassification of projects and timing of construction 
might profitably be coordinated with local unemployment and relief 
needs. Properly administered, this program would contribute to city 
welfare not only as a tool for meeting local unemployment problems, 
but by having a definite program in mind economies would be obtained 
by taking advantage of changes in labor and material costs. 

Fluctuations in the business cycle resulting in changes in the income 
and welfare of the individual citizen, movement of new industries into 
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our city, the trend of population and the results of studies of our suburban 
development, and the possibilities of an enlargement of the City corporate 
limits — all have an important bearing upon the problems of city admin- 
istration. 

An annual appraisal of these subjects will be helpful and, if a careful 
effort is made to put on paper the long term anticipated changes of city 
income and expense coupled with a review of capital improvement 
decisions made the previous year, we will be aided in our efforts to main- 
tain the administration of city affairs on a realistic basis. 

DISCUSSION 

William Stanley Parker 
Public Worlds Committee, National Resources Planning Board 

AS I read Mr. Clark's paper it struck me as being as direct and logical 
jr\ a description of the process of developing a six-year program for 
municipal expenditures as I had seen. I have only a few additional 
thoughts, therefore, by way of amplification and emphasis. 

I think it worth noting that most of the work involved in the sort of 
study that was undertaken at Kalamazoo, and that has been com- 
pleted or is still under way in a number of other municipalities, is not 
a recurring annual task. It consists of the analysis and ordering of the 
background statistics in such a way as to facilitate the annual pro- 
gramming operation. But once done, it is done for good and it provides 
a clear picture of the past, both as to operating expenses and capital 
expenditures and income, from which the trends can be studied and 
the future probabilities estimated. 

Each year the entry of the experience of that year brings the back- 
ground of experience up to its continually moving frontier. The addi- 
tion of the new sixth year ahead completes the picture as far as the 
horizon that has been accepted as the useful Hmit of speculation. The 
process is simple and orderly and, by forcing us to relate our present 
situation to the facts of the past and the long-range view of the future, 
it tends to safeguard our current decisions each year. These decisions 
can be made with less confusion of mind and probably less expense 
of time. 

Mr. Clark notes that in estimating future revenue, it was assumed 
that there would be no change in the current tax levy. This assumption 
is, of course, not necessary or desirable in all cases. In estimating in- 
come for six years ahead certain factors are matters of fact that can be 
appraised in the light of recent years. The trend in total assessed values 
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on which a tax can be levied can be fairly accurately gauged by the rate 
of population increase, business and industrial trends, and the relation 
of assessed values to actual values as indicated by current prices. Oper- 
ating expenses can be quite closely estimated from past experience. 
The tax rate each year that would take care of operating expenses can, 
therefore, be quite closely estimated. Capital expenditures are less 
precise. Some items will be fairly definite while others will be far 
less so. 

For purposes of forecasting a six-year program, two methods can 
be used. In one, you can make your best decisions as to capital ex- 
penditures, which may well vary quite widely from year to year, 
and then work out the tax rate for each year that will be required to 
provide the total funds needed, including both operating and capital 
expenditures. In such a procedure you will probably develop a series 
of variable tax rates according to the variations in capital expenditures. 
Psychologically this result would probably be unfortunate. 

The other way would be to assume a desirable tax rate first. This 
might be a level tax rate, or it might be a gradually decreasing or in- 
creasing tax rate according to the financial and other conditions of the 
municipality involved. On such an assumption the total yield will be 
shown, and the difference between this yield, each year, and the 
estimated operating expenses will show the amount available for 
capital expenditures, which can then be studied in relation to the 
degree of need in each project and their adjustability, in time of 
starting, so as to fit most effectively into the Hmit of funds available 
year by year. 

I have stressed this point because some assumption has to be made 
and sometimes an assumption of the level tax rate is criticized and 
misunderstood. As a matter of fact the study each year will probably 
proceed on a trial-and-error basis until, as finally approved, it seems 
to meet best the capital requirements and the ability to pay. 

A confusing factor in these first studies has been the question of 
deciding just which maintenance items shall be called operating ex- 
penses and which shall be called capital expenditures. I think the 
studies are rapidly developing a workable standard rule that can apply 
in all cases. But it will probably be an expedient rule rather than a rule 
based on some broad logic. Some have held that recurring expenses 
are to be called operating, nonrecurring to be looked upon as capital. 
This doesn’t seem quite adequate. In a growing community various 
elements of capital improvement are a normal recurring annual item. 
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New schools, new sewers, new streets become recurring items in a 
rapidly growing city, but they would hardly be placed in the list of 
operating expenses. An annual operating item for automobiles might 
be, while heavy trucks and fire apparatus might not be. So this decision, 
which has faced each of these experimental studies, will probably be 
made on a basis of practicability rather than broad principle, but in a 
way that will be adaptable to all types of communities. 

It has been encouraging to me to see the way in which, as these 
studies proceed, the various department heads come to realize the 
reasonableness and simplicity of the programming method and the 
indication of a readiness on the part of the controlling officials to agree 
to its adoption as an annual procedure. It can become a powerful 
means to the improvement of our mimicipal finances and the stabiliz- 
ing of municipal expenditures with broadly diffused benefits to the 
national economy. 

Lawrence V. Sheridan 

Regional Councilor, National Resources Planning Board, 
Cincinnati, Ohio 

1 WAS interested in visiting Kalamazoo and observing at first hand 
how that city is operated and the attention which they habitually 
give to programming. Because it is a regular part of their activities, 
it was easy for Kalamazoo to undertake the preparation of a six-year 
public works program. 

The various habits of government in Kalamazoo all contributed 
to the working out of this six-year program. In the first place the 
activities of the various department heads are continually coordi- 
nated. The city has a considerable background of public works ex- 
perience, as is evidenced, of course, by the fact that they were able to 
eliminate all of their bonded indebtedness. Unquestionably, much 
attention had to be given to the business of running the city in order 
to be able to do that, and there also had to be very close cooperation 
on the part of the public. 

The basic planning they have done in Kalamazoo also contributed 
to the working out of this program. Several years ago> through the 
agency of a city plan commission, a basic plan was prepared which 
covered all features of city development. I know that that plan is 
used for the maps are hanging on the wall where they can be seen — 
not gathering dust as is the case in some cities with which I am 
familiar. 
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Some time ago when we were discussing the working out of a long- 
term pubHc works program for cities^ a good many people with whom 
we talked seemed to tlink it was a large and very difficult task. It oc- 
curred to some of us that if each city would take its past experience, 
back ten years or even twenty years, and set up the actual program that 
it had already carried out, it would find that it had already done many 
of the things that are desirable in setting up a program projected into 
the future. As a matter of fact, every city operates on some kind of a 
public works program, and has encountered certain difficulties. It has 
had to adjust its tax plan to its works plan; it has had a great deal 
of contact with the public; there has been much educational work 
to carry on, and so forth. And if that past experience can be set up 
and visualized as a program, the gaps can clearly be seen, the mistakes 
which were made can be seen, and that experience can be used to 
advantage in setting up the six-year advance program of public 
works. Then, each year that a revision is made of the six-year program 
and it is projected one more year into the future, the experience and 
the methods become more clear, and by the time the first six-year pro- 
gram has elapsed and another is ahead, such planning will probably 
be a habitual method of operation within the city and one that will 
be understood thoroughly by the public. 

I think it cannot be emphasized too strongly that long-term plan- 
ning plays a very essential role in public works programming. It is 
practically impossible to develop a workable six-year public works 
program unless there is a definite plan upon which it can be based. 
That plan must include, first of all, an understanding of the objectives 
of the city itself, what it intends to become or what it means to con- 
tinue to be, and the directions in which its greatest opportunities lie. 
Then if the plan is worked out to show construction immediately 
essential, the program can be set up to accomplish those things which 
need doing now or in the near future, and can also give consideration 
to those elements that lie beyond the limits of the program being 
worked out. 

Furthermore, to develop a plan and a public works program — and 
to tell the public about it— vrill contribute to a better public under- 
standing of the objectives of such a plan and program. The very fact 
that the public realizes that the city government is looking ahead will 
bring greater public support. Conversely, it will provide an oppor- 
tunity for those responsible for the program to find out what the 
people generally want to have done. 
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Now just a few words about the extent of public works program- 
ming. As you know^ a federal public works program is being devel- 
oped, in which many people are cooperating. For instance, the drain- 
age basin committees, set up throughout the country to study the use 
and control of water resources, were recently asked to review all of the 
water projects in the federal program. While there were some faulty 
spots in that review, it was a first step toward obtaining a much better 
view of such projects. The same is true of other elements of the plan. 

The state planning boards, with which many of you are familiar, 
are nearly all charged with the development of a state works program. 
Not many of them have done it very extensively yet, but many have 
taken the first steps and will undoubtedly go further as their plans 
progress and they understand more clearly the need for such a pro- 
gram. It involves, of course, the further coordination of all the 
different state activities and that is a big problem in itself. 

Many states have county planning statutes, which nearly all charge 
the county with developing a public works program. The same is 
true with cities, although not many of them have done a great deal 
as yet. The demonstration plans which have been set up at various 
points throughout the country, of which this Kalamazoo plan is one, 
will do a great deal to point out how cities can effectively and profit- 
ably proceed on long-term public work programs. I believe that most 
cities will be glad to learn more about how these programs were 
worked out. 

Chairman Thompson: We have an unexpected added attraction. 
I have been informed that Mr. Melvin Scheidt, of the National Plan- 
ning Board staff, is here. Mr. Scheidt has been swinging around the 
country setting up four additional projects Hke that in Kalamazoo. 
I am going to ask him if he will make a few remarks on this 
subject. 

Mr. Melvin Scheidt (Washington, D. C.) : PubUc works in mu- 
nicipalities have been approved in the past largely from two points 
of view. In a great many cities in the past they have been undertaken 
piecemeal, a project considered this month, worried through the coun- 
cil, and finally funds appropriated for it. Two months later there is 
another one, perhaps a month later two more, and so on, in a rather 
haphazard and irregular fashion. The projects are not related to each 
other nor to the direction in which the city is to go. 

In an attempt to arrive at some sort of pattern for the development 
of a city, the custom came into being some years ago of developing 
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long-range city plans. We heard here of a ten-year plan and elsewhere 
of a five-year plan. I have even heard of seventy-five-year plans. When 
you check up on them, you find, “Oh, yes, we had a plan. George, 
where is that thing.? Oh, it is in the cupboard somewhere. I don’t 
know.” That is about where most of the long-range plans of the fixed 
kind usually end up. The first year there is an appropriation, the second 
year there is one, perhaps. The third year the administration changes 
and the fourth year the plan gathers dust. By the time the ten years 
are up, the plan itself has been forgotten, or circumstances in the town 
have changed so that that plan is rendered totally useless. 

In an attempt to arrive at some sort of compromise, recognizing 
that cities do build public works— they may not have plans but they 
still have to build— and at the same time trying to provide some sort 
of flexible procedure which will take into account the fact that cities 
change from year to year, the idea of the moving long-range public 
works program was developed. It is this for which we are trying to 
work out the mechanics through our experiments. As the program is 
developed, it may cover six years, but there is in that process the pro- 
vision for reviewing that program annually, both as to financing and 
as to the public works improvements the city should build. Thus, 
although you schedule the works that you propose to build over six 
years, an emergency occurring this year need not disrupt your pro- 
gram because next year you would review that program anyway. 

The principal thing that we are working on now in our experiments 
is the mechanics of the organization, the internal structure in the 
various kinds of cities in which programming must be carried on. 
You recognize, of course, that there are many kinds of municipal 
structures and that the same type of internal organization and opera- 
tion wouldn’t apply in all of them. So the National Resources Com- 
mittee, through the Public Works Committee, is now carrying on 
seven demonstration projects, or demonstration studies, I should call 
them, to determine what sort of internal structure or method of opera- 
tion is adaptable for these different kinds of cities. We have already 
completed a study in Winchester, Massachusetts, a small suburban 
town, one in Nashville, Tennessee, a southern industrial city of 
approximately 200,000 people, one in Kalamazoo of which you have 
already heard this morning, others in Dallas, Texas, Fargo, North 
Dakota, Spokane, Washington, and Sacramento, California. Out of 
these we hope to arrive at an understanding of the various ways in 
which this procedure can be carried on. 
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I should like to leave with you^ as one thing I learned on the trip I 
have just completed, a thought on the value o£ these experiments, 
besides that of providing perspective as to where the city is going to go. 
This is from the wisdom of several city managers to whom I have 
talked. They said, “This kind of a program is the most valuable thing 
we can get to offset pressure groups.” In fact, in one of the cities that 
I visited they said, “We wouldn’t have had a program of this kind 
had it not been for the pressures upon the council and upon the city 
manager from local neighborhoods, each trying to get the hog’s share 
of the funds available and no authoritative program or plan which 
could be used to offset their pressures or their demands.” That, I 
think, is of considerable value in this kind of programming. 


Pittsburgh’s Public Works Activities 
and Their Organization 

Frank M. Roessing 

Director of Public Wor\s, Pittsburgh, Pa» 

T he metropolitan district of Pittsburgh presents one of the na- 
tion’s greatest challenges to the public works engineer and to 
the city planner. 

The Pittsburgh Department of Public Works, which I have the 
honor to administer, is a catch-all department. We combine the prob- 
lems of construction with the problems of maintenance; we combine 
such unrelated functions as the supervision of parks and playgrounds 
and the collection of garbage and the cleaning of streets. 

Organization of the Department 

The department is headed by a director, responsible only to the 
mayor. Under the director, the department is divided into bureaus, 
each with a superintendent- These bureaus include a Bureau of En- 
gineering, which in general performs all the engineering functions 
for all other bureaus in the department and in addition has direct 
supervision of surveys, of street lighting, and bridges and structures, 
(It is an interesting proof of Pittsburgh’s unusual topography that 
we have more than 125 bridges to look after, in addition to those 
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maintained by the county government.) The Bureau of Engineering 
also controls the letting of all construction contracts for the depart- 
ment and the inspection of performance thereon. 

The Bureau of Water maintains our water supply system. Pitts- 
burgh draws its water from the Allegheny River at the nearby suburb 
of Aspinwalh where it is filtered by slow sand filtration and chlorin- 
ated. A reservoir and pumping system sends it through approximately 
90a miles of water mains to delivery at the tap. 

The Bureau of Highways and Sewers is charged with the cleaning 
and general maintenance of 1,350 miles of streets and alleys, of which 
more than 900 miles are paved. We have 950 miles of sanitary and 
storm sewers with 22,000 catch basins. This bureau also has charge 
of one of Pittsburgh’s unusual public works features, the maintenance 
of 40 miles of boardwalks and steps which climb between our hillside 
streets. It maintains an asphalt plant whose product is used for patch- 
ing and resurfacing, and a garage for the servicing of its street sweep- 
ing and repair equipment. 

Pittsburgh’s 1,869 of park area are maintained by the Bureau 
of Parks, which also has jurisdiction over the Phipps Conservatory, 
the Highland Park Zoo, and the planting of shade trees throughout 
the city. 

Our playgrounds and swimming pools are operated and main- 
tained by a Bureau of Recreation, which also stages pageants, operettas, 
and other spectacles for the entertainment of the citizens. We are 
presently in the process of organizing a system for the municipal col- 
lection of garbage, rubbish, and ashes and for their disposal in a 
municipal incinerator in the case of garbage and rubbish, and in a 
city-owned dump in the case of ashes. We have previously been the 
prisoners of a private garbage-collecting monopoly, and we never 
before made any arrangements whatsoever for the collection of 
domestic ashes. 

Finally, the department has a Bureau of Tests which operates not 
only for materials purchased by us, but tests materials for the entire 
city, and for contracts let by city departments. In addition, we have a 
Division of Accoxmting and one of Photography. 

Our budget for the regular operation of die department has 
averaged at about $5,500,000 in recent years. I am sure that we are in 
no respect different from any other works department in the land 
in our feeling that it is not enough by a long sight. 

The County of Allegheny has its own works department which 



PITTSBURGH'S PUBLIC WORKS ACTIVITIES 29 

has certain jurisdictions in the city, and the state highways depart- 
ment maintains the much too small percentage of our streets which 
have been declared state roads. School properties are maintained by 
the Board of Education, which is a tax-levying body separate from the 
city government. 

The outline I have given you constitutes the regular, ordinary, 
year-in, year-out, pattern of our Public Works Department. 

But these are not regular, ordinary, year-in, year-out, times in 
Pittsburgh. This city is having its face lifted in the greatest program 
of public works which has ever been undertaken in the district. 

Necessity for an Expanding Program 

I beheve, and I think the facts will bear me out, that the cities of 
America are today awaking to the fact that they must adjust them- 
selves to the technical changes which have arisen in our life or else 
die of economic strangulation. 

We know now that the streets which were planned a half-century 
ago, and the highways which were built as farm-to-market roads, 
cannot cope with the traffic conditions of the present. Our people are 
getting tired of the nerve-racking delays of traffic congestion j our 
people are tired of the toll of death which poorly planned streets and 
highways exact; our people want road freedom in which to exercise 
the wonderful technical advantages of the modern automobile. It was 
no accident that the General Motors exhibit, depicting the highway 
traffic of the future, was the smash hit of the New York World’s Fair. 

And we know now that the slum housing which afflicts our cities, 
spreads bhght, destroys values, drains municipal funds, and breeds 
men and women without hope and with a grudge against society, 
is an evil which must be overcome if our cities are to continue as the 
citadels of democratic government. 

We know now that man does not live by bread alone. We know 
that we must provide parks and playgrounds, breathing spaces of 
green and open lands, in the midst of our crowded cities if our 
citizens are to be happy in mind and spirit. 

We know that it is a crime to make watery deserts of our streams 
and rivers by polluting them with the wastes of municipahties and of 
industries. We know that the ravages of floods can be overcome by the 
expenditure of less money than the floods take from us in the havoc 
which they wreak on our low-lying communities. 

We know that water— pure unpolluted water — ^is a raw material 
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which is as important a source of wealth as coal or iron or natural gas, 
and that it is the duty of our cities to supply it if they expect to prosper. 

And the majority of us realize, I think, that the unemployment of 
men, when these things remain to be done, is an economic waste 
equal to the waste of idle lands or idle factories. It is an ironic thing 
that there should be those among us who cheer the employment of 
men in war industries as a natural and normal boost to prosperity, 
and yet make the welkin ring with their lamentations when the gov- 
ernment uses its credit to employ men to build houses, and schools, 
and hospitals. 

No one should cavil in these desperate times at any expenditures 
which the government should make to insure the national defense, 
but does not the national defense embrace the defense of our living 
standards and of our peoples’ happiness? 

Today our city and its environs are stirring, as never before, to 
meet the needs of a new era in municipal life. We are not only trying 
to build for the future, but we are atoning for the past, when de- 
pression budgets took a terrific toll from the city’s physical plant, and 
when the vagaries of a city administration, now happily gone these 
three years, rejected all federal funds as having the sulphury taint of 
Satan. 

In cooperation with the federal PubHc Works Administration, the 
Pittsburgh Department of Public Works has direct responsibility for 
a $12,717,000 program of improvements to our sewer, water distribu- 
tion, street, bridge, park and playground systems. Through this pro- 
gram we are taking up the slack of maintenance failure, and we are 
going ahead to build for the future. The city share of this program is 
being provided from an |8,ooo,ooo bond issue, laid before the electorate 
last summer by the mayor and ably championed by him, and ap- 
proved by a large majority of the voters. 

A major portion of this program is the installation of four great 
drainage systems, replacing sewers which were inadequate to serve 
populations which had doubled and redoubled since they were laid. 
Our topography necessitates the placement of some sections of our 
sewerage system at depths of from 13 to 140 feet, which, of course, 
requires a good deal of tunneling. In a major drainage basin on our 
North Side, one of our sewers is tunneled for 1,170 feet at depths 
ranging from 17 to 140 feet and this is duplicated, in greater or less 
degree, in our other drainage basins. 

All of our new sewer construction is of terra cotta tile pipe, brick. 
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reinforced concrete pipe, and reinforced concrete sewering encased in 
monolithic concrete where there is great stress, as beneath a railroad 
right-of-way. We believe that we are building our sewers large enough 
to take care of any reasonable future increase in population and 
building in the areas they serve. 

We are repaving, and in some cases widening, approximately forty 
streets in our bond issue P.W.A. program. This is almost purely a 
maintenance job which should have been done from year to year. 
It by no means answers our street repaving needs. We are surfacing 
our streets with brick, concrete, asphalt, or stone paving block de- 
pending on the grade of the street and the amount of traffic it must be 
expected to bear. 

The water distribution system is receiving, under our P.W.A. pro- 
gram, a reconstruction of important mains, which again is a main- 
tenance activity which should have been carried on from year to 
year. Our most important water line, the rising main from the initial 
pumping station to the main reservoir, was more than sixty years old, 
and this, I would remind you, was the very jugular vein of the city’s 
water supply. We have also added a number of new storage tanks 
which will insure a reserve water supply and a better summer pressure 
in the higher areas of the city. 

Our playgrounds for the first time are getting real attention through 
the city-P.W.A. program. We are constructing four new all-year- 
around recreation centers in congested areas where the home play 
space of our children and young people is most limited. One such 
center will replace a condemned house, another an abandoned stable, 
as the recreation centers of important playgrounds. In addition, we 
are constructing four new swimming pools, several bathhouses for 
pools already in existence, nearly a score of field houses, and we have 
installed filter and circulating systems in every city pool, this latter 
eliminating a shameful menace to the health of our young people. 

Park roadways are being repaved or reconstructed, and the High- 
land Park Zoo, which six years ago was so disgracefully run down 
that the Humane Society threatened proceedings to close it, is being 
remodeled into a thoroughly respectable institution which is attract- 
ing greater and greater crowds. If you will pardon an aside, I should 
like at this point to remind you that a large city with a large trade 
area to cultivate makes a wise investment in such public institutions 
as zoos, conservatories, and museums, for they attract thousands of 
out-of-town visitors. And when you have a man and his family come 
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to you for recreation, it is natural that they will come again when they 
have money to spend with your merchants. 

Essentially, our city, with the aid of the federal government, is 
putting its municipal house in order to the extent that twelve million 
dollars will do it. 

And we have discovered this interesting fact: that more than 50 
per cent of the city’s share of the cost of these improvements goes 
right back to our citizens in the form of wages paid by the contractors. 
On three typical projects, a street job, a bridge job, and a water main 
reinforcement, the city’s share of the cost was approximately $140,000. 
Manual labor on the jobs received $77,451 in wages, Undoubtedly 
enough of the materials used were produced locally to return to 
Pittsburgh workmen the entire city cost of the projects. 

But setting our house in some kind of order is not enough. There is 
a great portion of our municipal dwelling which we have outgrown, 
and which we must rebuild. 

Construction to Meet Traffic Needs 

One of the factors which is forcing us to rebuild is traffic. As the 
tie-ups in traffic botdenecks increase in intensity, so does the pressure 
increase on the governmental authorities to do something about it. 
With returning prosperity, and increasing traffic following in its 
wake, we may expect the intensity of pressure to increase. 

The city is acting direcdy to remove one botdeneck through the 
construction of a new bridge from the Boulevard of the Allies into 
Schenley Park. Here, at the cost of approximately $800,000, a four- 
lane bridge with a separating approach on its far side will deliver 
traffic from the heavily traveled six-lane boulevard where traffic now 
chokes up on a narrow two-lane bridge. This also is a city-bond-issue- 
P.W.A. project. 

Bigelow Boulevard, our main traffic artery to the east, is being 
modernized through the cooperation of city, county, state, and federal 
governments. This boulevard is a state highway, and the state govern- 
ment is paying the physical cost of the improvement, using federal 
Bureau of Public Roads funds to defray a part of its expense. The 
city is standing property damages, and paying for the relocation of 
water lines and sewers, sidewalks, walls, and fences. The county will 
pay property damages for the area where the boulevard enters the 
Triangle because this portion of the improvement will connect with 
the proposed cross-town boulevard, a county project. 
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The original Bigelow Boulevard was a 40-foot roadway with 
asphalt pavement and an average daily vehicular traflSc count amount- 
ing to 265OOO vehicles. It was constructed out of the side of a hill, and 
the rock slides which took place are historic in Pittsburgh. It is told 
that General Goethals was brought here at a fee of $1,000 a day to tell 
the city how to solve its slide problem, and that he received his fee 
for just three words of advice, “Let ’er slide.” 

The final results of those slides were not apparent to this city until 
just a few months ago when the Supreme Court of Pennsylvania 
awarded a judgment of approximately $800,000 to the Pennsylvania 
railroad for damages allegedly suffered in those slides of twenty-five 
years ago. 

The new boulevard will have four 12-foot traffic lanes, with a con- 
tinuous 4-foot center divisor, and a 6-foot sidewalk with 4,400 lineal 
feet of iron fence. Two dangerous curves in the old boulevard will 
be taken out by means of cuts which will entail the removal of 512,000 
cubic yards of excavation. The estimated cost of the physical work on 
the 2.07 miles of the upper boulevard is $1,052,000 and property damage 
will be $310,000. 

This section of the boulevard will be completed this year and the 
boulevard will remain open while state, city, and coxmty cooperate 
next year to build a clover-leaf traffic separator where the boulevard 
enters the Golden Triangle of downtown Pittsburgh. The preliminary 
estimate of the cost of this improvement is $1,500,000, a major por- 
tion of which is for property damage. 

Along the banks of the Monongahela River, county, city, and federal 
funds are being used on the first lap of a waterfront and cross-town 
boulevard, which, when completed, will comprise a circumferential 
boulevard around the Triangle area — a boulevard which will be a 
traffic separator on a grand scale, making it possible for traffic bound 
from one residential section of the city to another to proceed without 
adding to the Triangle shopping and business traffic. 

This waterfront boulevard now in construction has a roadway im- 
provement width of 150 feet, and beyond the roadway the wharf 
will extend to the water line, providing parking space for auto- 
mobiles and dock facilities for river boat service. 

The improvement repaves the present Water Street for local traffic 
and provides two 30-foot separated high-level roadways for east- and 
west-bound traffic, a 40-foot low-level roadway along the wharf level, 
and connecting ramps between the two roadway levels. As might be 
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expected along a sandy river front, extensive retaining wall construc- 
tion is included in the improvement as well as concrete piling and 
foundations. The cost of this improvement is estimated at 12,759,000. 

We hope and believe that the county will be able next year to under- 
take a similar construction along the Allegheny waterfront, and a 
cross-town boulevard will then be built to connect the two waterfront 
roadways. 

These traffic improvements represent an important start in the job 
of making our city easy of access and of protecting property values in 
the Triangle, which is the major tax-producing section of the city. 
At the present time, further improvements are being charted in a 
planning study directed by Robert Moses, New York Park Commis- 
sioner, whose staff was engaged by the Pittsburgh Regional Planning 
Association, a private agency, to make a study which will either con- 
firm the judgments of our own City Planning Commission or else 
develop new thoughts in planning for the future of Pittsburgh. 

Homes Instead of Slums 

Pittsburgh is presently attacking the problem of slum clearance and 
low cost housing. The Pittsburgh Housing Authority, whose members 
are appointed by the Mayor, is now engaged in an $18,500,000 program 
and the first of its dwellings will be ready for occupancy in March, 
1940. The Housing Authority has under construction more than 
3,000 dwelling units which will rent for no more than $4 a month 
per room. 

Nathan Straus, Administrator of the U. S. Housing Authority, has 
called our projects “the most dramatic housing projects in the country.” 
More than 400 houses are included in the first project, Bedford 
Dwellings, where on October ii, John Carmody, head of the Federal 
Works Agency, will lay the cornerstone in the administration build- 
ing. The walls of the houses are already rising on this site. The second 
and third housing units are the dramatic ones. They are being built 
where three barren eroded hills, with a few scattered and cheaply 
constructed houses perched upon them, have stood since Pittsburgh 
was founded, forming a great barrier between the downtown and hill 
districts and residential Oakland and Schenley Heights. 

More than 3,006,000 cubic yards of earth will be cut out of these 
hills and filled into the Soho ravine which separates them. On the 
filled-in ravine, a 12-acre playground and park will be laid out, and 
on the terraces of Goat, Gazzam, and Ruch Hills, some 2,700 families, 



PITTSBURGH'S PUBLIC WORKS ACTIVITIES 35 

now paying exorbitant rents for miserable housing, will find sunlit, 
healthy, low-cost homes. 

The City Department of Public Works is doing the testing for this 
construction and is installing sewers and water lines and is paving 
the new streets. By utilizing W.P.A. labor we have materially lowered 
the cost to the city of the latter work. All branches of the city govern- 
ment are confident that the removal of blight through the erection of 
the new housing will compensate the city for the loss of tax revenues 
from the areas occupied by the housing projects. 

The City Health Department, with aid from us in the nature of 
testing and inspection, is erecting a new $1,900,000 municipal hospital 
for the treatment of contagious disease, replacing an old firetrap 
structure which long since outlived its usefulness. This is a P.W.A. 
project, as is the same department’s reconstruction at Leech Farm 
tuberculosis sanatorium, which will provide space for 160 more 
patients at a cost of about $700,000. 

We are directly supervising the construction of a 6oo-ton in- 
cinerator, now rising in our Lawrenceville district. This will, we 
believe, together with the municipal collection of garbage, save us over 
the cost of private contract collection a sum large enough to pay for 
ash collection and $200,000 annually in addition. 

You, perhaps, see by this time v^hy I said that this was no ordinary, 
routine, average public works year in Pittsburgh. Directly and in- 
directly, the municipal Department of Public Works, this year and 
next year, will be concerned with the expenditure of $39,000,000 for 
contract construction in our city. This is more than $55 for every man, 
woman, and child in the community. And practically all of this work 
is being done under the speed requirements of federal grants. 

But the end is not yet in sight for public works in the Pittsburgh 
district. We have continuously sponsored a large W.P.A. program, 
and the quality and eiSiciency of W.P.A. work have steadily improved. 
We have hard-surfaced 50 miles of dirt streets and have laid more 
than 60 miles of new water lines with W.P.A. labor. W.P.A. work has 
been of exceptional value in our parks and playgrounds. Tennis courts, 
park trails, stone steps and fences, playground drainage, shelter houses, 
and similar improvements have added immensely to our recreational 
and park plants. W.P.A. work transformed the Phipps Conservatory 
in Schenley Park into a show-place which we believe is one of the 
nation’s finest, and at the Highland Park Zoo, the open stone-work 
bear dens built by W.P.A. will match any in the country. 
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Generally speaking, we have found that W.P.A. has been as good 
as its supervision and that where time is not of the essence^ it is often 
more satisfactory than contract work because plans can be changed as 
the improvement progresses without piling up contractors extras. 

The city has spent more than $3,000,000 for WP.A. sponsorships 
since the program began, and we believe that we have got far more 
than our money’s worth in the improvements we have gained. Old 
water lines, so encrusted by scale as to reduce pressure to the vanishing 
point, have been replaced at considerably less than the estimated cost 
of contract construction — and such work as this was no luxury; it 
would have been necessary if W.P.A. had never been heard of. 

Two other great public works projects are in progress in our 
metropolitan area, and both of them are of great concern to Pittsburgh. 

One of these is the all-weather highway from Irwin, a point about 
ten miles from Pittsburgh, to Harrisburg— the so-called “dream high- 
way.” This all-weather highway is being constructed by the Pennsyl- 
vania Turnpike Commission, created in the administration of former 
Governor George H. Earle, and the P.W.A. is paying 45 per cent of 
its estimated $60,000,000 construction cost. 

The highway crosses our rugged Allegheny mountains with no 
grade of more than 3 per cent. Utilizing the old right-of-way of a rail- 
road planned to compete with the Pennsylvania, which was never 
completed, it utilizes also seven mountain tunnels originally built for 
the railroad. It will be separated and will have the absolute minimum 
of intersections. There will be no maximum speed limit on this high- 
way. Tolls paid by motorists using the road will, it is planned, 
liquidate the indebtedness of the Turnpike Commission, which 
financed its share of the cost largely through the R.F.C. 

The second great construction project in this district, outside of 
Pittsburgh, is the federal flood reservoir program which is being 
carried out by U. S. Army Engineers. Some of you may remember that 
we had quite a flood here in 1936. You can bet a thousand to one that 
it will never happen again. Since that time the great Tygart River dam 
has been completed on the headwaters of the Monongahela River; 
dams on the Tionesta and Crooked Creek tributaries of the Allegheny 
are in mid-construction; and bids have recently been received and 
work has started on two other projects of the ten-reservoir plan above 
Pittsburgh. These dams and reservoirs will cut the maximum possible 
flood crest at Pittsburgh by ii feet. The dams already in progress will 
alone almost eliminate the danger of such a flood as we had in 1936. 
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Projects Still to Be Undertaken 

Talking of water leads us to the two great public construction pro- 
grams which are looming up more and more as the next great tasks 
for our city to tackle. One of these is the problem of sewage disposal. 
Pittsburgh is admittedly one of the worst offenders in the Ohio River 
Valley. We pour our sewage untreated into the rivers upon which 
milHons of people depend for drinking water, and we drink water 
polluted by those who live above us on the rivers. 

The problem of sewage disposal is stiU in the study and survey stage 
here, and a primary cause of this condition is the difficulty of bringing 
about joint action among the more than 130 separate municipahties 
which are located in Allegheny County, our natural sewage disposal 
and sanitary district. 

Through the W.P.A., a survey has been completed which looks to 
the installation of a system of intercepting sewers and a number of 
treatment plants to serve the 1,500,000 inhabitants of Allegheny 
County. The estimated cost of this system is $36,000,000 and it is 
proposed that an authority undertake the work, its bonds to be retired 
through proportionate payments by the municipalities affected — ^their 
funds to come presumably from a sewer assessment. The mayor has 
very recently called on industry to develop a similar survey of stream 
pollution by industrial wastes. 

We are not very hopeful of real success in cleaning up our rivers, 
however, until federal action is taken in this field, both through a 
federal law punishing pollution and federal grants aiding in its cure. 
It was disappointing that the Barkley bill, aiming at these objectives, 
died in the closing hours of the last Congress. 

State action has proved impotent in Pennsylvania, with the present 
administration apparently divided against itseh on the problem. On 
one hand the state department of health chided us for our slowness 
in ending pollution of the rivers. But on the other hand it gives in- 
dustrial polluters a free hand in despoiling our streams. 

Just a week ago, I went on an inspection trip to the Clarion River, 
one of the principal tributaries of the Allegheny — our water source. 
The Clarion flows through beautiful forest country, the prime hunt- 
ing country of Pennsylvania, and through Cook Forest Park, the last 
stand of virgin white pine left in the state. It should be a clear stream 
filled with fish. Instead it is an inky black open sewer, covered with a 
froth of paper mill waste, stained with chemical paper wastes and 
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tannery drainage. Two tanneries and a paper mill destroy this stream 
and pollute the drinking water of two million people. They do it in 
brazen violation of the law of the state— and the state does nothing. 

The state has also countenanced the pumping of acid mine wastes 
from flooded mines in other tributaries of the Allegheny on the 
specious plea that the mines would be reopened and jobs provided. 
The only jobs provided so far have been in the soda ash factories 
which make the neutralizer which we must dump into the water to 
make it fit for use. And the State of Pennsylvania is a lone holdout 
from the Ohio Valley Compact for the purification of tributaries to 
that great and once beautiful river. 

Even when our streams are purified, we will find that pumping 
our water from the Allegheny River will be a costly, uncertain process, 
which will not deliver a top quaHty water for industrial and domestic 
use. The Mayor of Pittsburgh has taken the initiative in searching 
for a new source of water for the city — a source that would be flood- 
proof and drought-proof, that would deliver water by gravity, that 
would deliver water in enormous quantity, and that would deliver a 
soft water from glacial beds, as pure as any naturally occurring water 
can be. 

We believe that in a system of reservoirs leading from the north- 
western end of the state to Pittsburgh we have found a supply which 
can dehver 500,000,000 gallons per day by gravity of the type of water 
which we need for industrial development. It is the mayor’s belief 
that the assurance of such a water supply would so lower the cost of 
manufacturing in the district that our industrial area would gain a 
competitive factor in the nation-wide contest for industrial locations. 

The system is estimated to cost approximately $75,000,000. It is 
proposed as a self-hquidating project which would pay out from the 
sale of the abundant surplus to neighboring communities and water 
companies. A New York bond house has proposed to our city 
council that it will undertake all responsibility for preliminary 
engineering on this project, and that if the engineering proves it 
feasible the banking house will undertake the sale of the necessary 
bonds, which the city has legislative authority to issue without adding 
to its constitutional debt. 

Importance of Federal Aid 

So you see that this is truly an unusual period of public works de- 
velopment in the Pittsburgh area— that Pittsburgh is really having its 
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face lifted. And perhaps you have noticed the common bond which 
unites practically all of the huge program now in construction — 
the common bond of federal aid. Without federal assistance, it is very 
doubtful that any major portion of these things would have come into 
being. The federal government has truly come to the aid of the cities 
of America in their hour of need. 

Economic depression has contributed to the cities’ dependence on 
federal assistance, but there is a deeper underlying cause, and that is 
the subservience of the cities to the states. The states of America are the 
guardians of the cities, and they are guardians who, it has been aptly 
said, have refused to function. Our cities do not have the necessary 
freedom of action, the true home rule, needed if they are to meet the 
demands put upon them by this technical civilization of ours. 

I have talked much here today of freeing traffic, of eliminating con- 
gestion. Yet every cent of city funds which goes into the construction 
of new arteries to its suburbs goes to undermine the tax base of the 
city itself, unless the city government has taxing jurisdiction in the 
outlying area benefited by the improvement. 

What happens } The city builds a tunnel or a bridge or a boulevard 
which makes some pleasantly named and pleasandy located suburb 
easy of access and a convenient place to live in. People from the city 
move into the suburb and city values decline while the suburban 
values mount, and the city government, which made the improvement 
possible, receives not one cent of the increment from the land which 
it improved. 

And if the improvement is made with county funds, or state high- 
ways money, the story is still the same. Pittsburgh, with half the 
population of Allegheny County, pays 65 per cent of the county taxes, 
and over a period of years it is doubtful whether the city has got 
25 cents on the dollar in improvements for the funds it surrenders to 
the county. 

Pittsburgh pays the state goverioment more than $4,000,000 in gaso- 
line taxes each year, and it gets back not one cent in rebates for the 
maintenance of its own 1,350 miles of streets. When the state does 
rebate the munificent percentage of one-eighth of the gasoline tax, it 
goes to the counties and not the cities. 

The state can build bridges on state highways, except in Pittsburgh 
and Philadelphia, its largest cities. The state can maintain state high- 
'ways only between the curb lines when the state roads pass through 
cities. The city must light the state highway; it must pay property 
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damages when it is relocated; it must pay for the relocation of 
auxihary structures^ such as sewers and water lines. 

State constitutions and state legislatures are stacked against the 
cities. States limit our taxing powers without giving us an equivalent 
income. States limit our rights of annexation of surrounding territory. 
They take away our freedom of action without acting themselves. 
It is no wonder Aat we have had to turn to the federal government for 
help. And there are alarming signs that even in Washington the cities 
are getting the cold shoulder in the legislative halls. In the last 
session of Congress, every piece of farm legislation passed, no matter 
what the cost. And we have no objections to that. Prosperous farms 
mean prosperous cities. Rural electrification is a fine thing. So is soil 
conservation. But what happened to measures which were designed to 
help our cities.? The W.P.A. was subjected to a 25 per cent sponsor’s 
contribution which will handicap city participation. No new P.W.A. 
funds were voted. The extension of the credit of the United States 
Housing Authority was defeated. SelE-liquidating works proposals 
such as might have financed our proposed sewage disposal and water 
supply systems at preferential interest rates were kicked out. Even 
railroad equipment loans were defeated. 

Some of the delegates to this Congress are men in the federal serv- 
ice. Some of you are in state departments. But the bulwarks of public 
works in this country are the governments of the cities. To those of 
you who represent the federal service and the state departments, I 
bespeak your consideration for the problems of the cities of America. 
To the city representatives, I can only say that it is high time that 
we had in this country a city bloc which could function with the 
vigor, the determination, the unity, and the success of the farm bloc. 

The cities are the public works laboratories of the nation. And 
public works are the very cornerstone of community living. May we 
all of us continue to be able to render our full portion in this great 
field of public service. 

DISCUSSION 

Mr. Roessing: We have one very interesting project under con- 
struction at the present time and that is a 6oo-ton incinerator. The 
bonds for this incinerator were sold in 1934 and we have been in and 
out of court ever since. We have attempted to find many locations 
but as soon as one was selected injxmction proceedings were instituted 
and we would have to move somewhere else. However, after five years 
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of endeavor we did buy a piece of property to use for a central ware- 
house depot and as no funds were in sight for such a warehouse we 
took part of that property and started an incinerator. It has been in 
the common pleas court, the Supreme Court of Pennsylvania, and, 
believe it or not, they have taken it to the United States Supreme 
Court. We don't know whether the United States Supreme Court 
will accept their appeal or not, but we are taking a chance and going 
ahead with the incinerator. 

The man in charge of the construction, Mr. D. C. Agar, will 
operate the incinerator upon its completion, and as he is better posted 
on the details he may be able to give you some interesting facts on this 
last word in incinerators. 

Pittsburgh’s New Incinerator 

Mr. D. C. Agar: For the interest that the subject of incineration 
may have for you, I will discuss briefly some features of the plant 
which Pittsburgh is building to destroy an average quantity of 600 
tons of mixed refuse per day. 

As Director Roessing has stated, the City of Pittsburgh engaged 
professional engineers, with whom I had the honor to be associated, 
to design completely and specify an incinerator plant. This procedure 
has the effect of placing in the hands of the city the power to obtain 
maximum quality standards and to prevent the compromises on time 
and quality that too often result from delegating the design to con- 
tractors. 

With the active cooperation of the Public Works Department, this 
plant was designed with a substantial overload capacity and with 
every effort to make it a fine modern industrial structure that would 
contribute to an agreeable psychology. I consider the psychological 
aspect of great importance in the initial stages of such an operation as 
this, because of the misleading effect imagination often has on the 
senses. 

As to the plant, the tipping floor has been made of ample size for 
the easy maneuvering of several large trucks simultaneously. The pit 
is served by two cranes which lift the refuse to charging hoppers at 
an upper level. The section of the building containing the tipping 
floor pit and charging floor is enclosed from the rest of the building 
and has no opening for the oudet of air and regulated openings for 
the admission of air for combustion. In effect this section of the build- 
ing constitutes a huge duct for the passage of air to the furnaces and 
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for the entrainment of dust and odor in this air. Odor of course is 
destroyed in the furnace, and in the flue and chamber system, dust 
is settled. It is physically impossible for any dust or odors to pass 
from this section of the building to the outside or to other sections of 
the building. 

The furnaces are of brick and their grates are perforated over their 
entire area, making the “burning grate” and “drying hearth” sections 
only operating names. The mechanism and immediate auxiliaries of 
the furnaces are conventional. There is, however, a microphone 
communication between stoking and charging floors which we believe 
will aid in closer control of material admitted to the furnaces. The 
flues and chambers are ample and the preheaters are of appropriate 
size for peaks in moisture and quantity. The stacks have been made 
175 feet above grate level to provide reserve draft. We expect this 
height also to exercise a salutary effect on the confidence of our people 
in this plant. 

The stoking aisle along the Hne of furnaces has been placed next 
to an exterior wall amply provided with windows. This feature is 
distinctive to some extent as the practical outcome of competitive 
design is not usually such an arrangement, although investment in 
attractive naturally lighted working quarters is considered sound in 
general industrial practice. 

The dampers are operated from the stoking floor with wheels of 
large diameter and are built of light weight alloy steel. A pneumatic 
dust conveyor system is being provided for the more efficient and 
rapid removal of dust from the passage between the furnaces and the 
stacks. This should materially decrease the shut-down time for the 
furnaces. 

A scraper conveyor system has been provided instead of the con- 
ventional drive-through ash tunnel. With this system the ashes are 
discharged from the furnace ash pits into a trough full of water 
where they are thoroughly quenched and, together with dust from 
the combustion chamber, are carried to an outside overhead bin for 
quick discharge into trucks. 

A freight elevator has been provided for the transportation of dead 
animals to the furnaces and will, we believe, be generally useful for 
transporting repair parts to the various levels and for bringing to the 
ground floor the noincombustibles removed from the charging hop- 
pers. 

The treatment of the building interior has been considered with the 
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idea o£ making it easy to keep clean. All beam encasements, for 
example, have been made rectangular to eliminate shelves on v^hich 
dust might accumulate. Vitrified tile has been v^idely used. 

It is unfortunate that the plant has not yet been completed so that 
you could see it in operation. The foundation concrete is in place 
and those of you who have the responsibility of securing sites for 
similar operations might find a visit to the site of interest. 

Mr. D. W- Godat (New Orleans, La.): Are you going to be 
equipped to take care of dead animals ? 

Mr. Agar: We have a grease plant that will take care of all of the 
horses, or most of them, and we are equipped to take care of the 
small animals which we expect to run between 1,500 and 2,000. 

Mr. Godat: Do you put them in direct? 

Mr. Agar: Yes, from the side. We can tilt them in a side door into 
the combustion chamber. 

Mr. Godat: Do you have a double opening to prevent the intro- 
duction of air, or is it a single opening? 

Mr. Agar: It is a single opening but it can be controlled at the fan 
with a butterfly valve at the air entrance. 

Mr. W. E. Rosengarten (Ardmore, Pa.) : Do you make any use 
of the heat that is produced, not only from a commercial standpoint, 
but in heating up supplemental offices in connection with the incinera- 
tor or water that may be used for some purpose ? 

Mr. Agar: We do not make any use of the heat. Power in Pitts- 
burgh at this plant costs a cent a kilowatt and even at the maximum 
power possibility of the plant, it would cost more to make the power 
than to buy it. The same is true of, to a limited extent, installing 
fans and boilers for extracting the waste heat from the waste gases. 
We went into that rather thoroughly before we were sure it would 
cost more to do it that way, and for that reason we have put in natural 
gas fire boilers. They are practically automatic and we are fortunate 
in this district in having inexpensive natural gas. 

Mr. W. H. Roberts (Rochester, N. Y.) : Is your city adopting any 
ordinance for the collection of refuse separate from noncombustible 
material? 

Mr. Agar: Yes, we expect to haul the mixed combustibles — ^rubbish 
and garbage — ^in one collection, and have a separate collection for 
ashes and possibly another collection for large noncombustible objects. 

Mr. Roberts: Is your plant so located that you can take care of all 
parts of the city easily ? 
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Mr. Agar: Yes, but the selection was quite largely a matter of 
chance. This site is ideal for industrial operation of any sort and 
particularly so for an incinerator. It happens that it is only a half 
mile from the center of the city, making the average haul in the 
neighborhood of four miles one way or eight miles round trip. 

Mr. a. Pav (Berwyn, 111 .) ; What type of equipment do you have, 
the trailer truck or spot trailer ? 

Mr. Agar: We do not expect to have trailers, but to have the 
enclosed and sealed bodies required by state law for this city. 

Mr. T. R. Kendall (New York, N. Y.) : Do you consider tin cans 
combustible or noncombustible 

Mr. Agar: Combustible until such time as they are permitted to 
be collected with the ashes. A certain number of tin cans are helpful 
to the fire and a certain proportion might well go to the dump as they 
do in other cities. 

Mr. Godat: Is that dump publicly or privately owned? 

Mr. Agar: Privately owned. 

Mr. Godat: Is it regulated by the city? 

Mr. Agar: To some extent. Some of the private haulers go outside 
of the city, but the city itself uses a regulated and very carefully 
policed dump within the city. 

Mr. J. L. Vincenz (Fresno, Calif.) : What kind of a group is it 
that has instituted the court proceedings? I was wondering if they 
were some of your former garbage collectors. Are they back of it? 

Mr. Agar: It would be hard for me to tell you that. The group is 
all mixed up. 

Mr. N. M. Ulsch (Jacksonville, Fla.) : When the garbage is brought 
to the incinerator will it be dumped into a drying vat and then 
hauled up to the furnace gradually? 

Mr. Agar: It will be dumped into open pits, and of course there 
will be a certain amount of drying. The pits will have a storage 
capacity of 600 tons at water level, based on an average weight of 500 
or 550 pounds per cubic yard, and the garbage will be hauled up as 
the furnace can take it. 

Mr. Ulsch: Will this be the only incinerator that Pittsburgh will 
have, or have you some others ? 

Mr. Agar: This will be the only one. 

Mr. Ulsch: When the overhead crane picks up this material will 
it haul it direct to the furnace? 

Mr. Agar: Yes. 
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Mr. G. M. Bowers (Richmond, Va.) : What is your present method 
of disposal of garbage.?^ 

Mr. Agar; At present the garbage is privately collected and hauled 
to the private contractor’s reduction plant at West Newton, about 
twelve miles from here, but the rubbish is burned here within the city. 


Improving Public Relations 

E. J. Clear-Y 

Associate Editor, Engineering News-Record, New Yor\, N, Y. 

t AST summer during the course of major construction operations 
in Cranston, Rhode Island, a telephone call was received by the 
sewer commission from an old lady. Somewhat timidly she asked, 
“Couldn’t someone at City Hall do something to prevent damage to 
the trees in front of my home.^ More than fifty year ago my husband 
and I planted them on our first wedding anniversary and they mean 
so much to me.” 

An inspector of the sewer commission who arrived on the scene 
ten minutes later found that the old lady was worried about the 
operations of a crane digging a sewer trench. The long boom would 
strike the trees, she said, and probably break oS some branches. 
Agreeing with this, the inspector reported the facts to the office, and 
later in the day when that crane moved forward to a new position, 
down came the boom, a section was taken out to shorten it, and the 
operator received instructions to proceed with special care. 

In reciting this story I am not implying that citizens in Cranston 
must plant trees on their wedding anniversaries and wait fifty years 
in order to gain sympathetic attention from their municipal officials. 
Rather, this story serves to dramatize the considerate attitude by 
which one public works administrator distinguished himself in giving 
concrete expression to the concept of good public relations. 

Public relations and all that the term implies does not lend itself to 
simple definition—in many ways it is an intangible something. Its 
objectives, however, are not intangible. First, it should strive to 
eradicate the “public be damned” philosophy frequendy adopted 
by irresponsible civil servants. Second, it should be an endeavor to 
acquaint citizens with community responsibilities, and encourage 
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participation — or at least intelligent interest — ^in common civic prob- 
lems. Academically speaking, these are the ends to which, a public 
relations program should address itself. 

But my discussion will not deal with things academic. This is to be 
an account of the practical methods used by some communities in 
promoting better relations. In keeping with a previous statement that 
such efforts are directed at two basic objectives, namely (i) eradica- 
tion of the “public be damned” philosophy and (2) development of 
citizen interest in the public business of their communities, my presen- 
tation of examples will follow this classification. First, let me illustrate 
instances of what I have chosen to call the “public be pleased” con- 
cept of municipal service. 

The Public Be Pleased 

Unfortunate as it may be, it is no overstatement to say that most 
citizens picture City Hall as peopled with political parasites, or at 
best by a bunch of incompetents whose inefficiency is exceeded only 
by their arrogance. And here is one reason why: When Mrs. Jones 
tries to report that a garbage collection has not been made at her home 
for five days, she more than fikely begins an endurance contest while 
her call is shifted from department to department until almost every- 
body in City Hall has been contacted. If she can stick it out, someone 
finally takes her name and address, and generally that ends the case — 
but not for Mrs. Jones. Two days later when she calls again to inquire 
why the collection has not yet been made, no one can be found who 
ever heard about the complaint. And thus her trial begins all over 
again. 

Contrast this procedure with the system devised by G. E. Wright, 
superintendent of public works at Corning, N. Y. Here all com- 
plaints and trouble reports are directed to the public works depart- 
ment where a clerk records information pertaining to the matter on 
a printed form. It should be noted that this form leaves nothing to the 
imagination. And of special importance is the space provided for a 
time-clock stamp to indicate the hour of receipt, followed by pertinent 
reminders asking “What did you do about it.?” There is little op- 
portunity for “buck passing” here, because ' everything is recorded 
in writing and signed. This scheme has a lot to recommend it. 

At Rochester, New York, where a director of public relations 
was appointed last year to serve as liaison ofiicer between the city 

ic qAApA try fbp nrAppfliir^^ for han- 
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dling complaints. The olEce of the director is the central clearing 
house for all complaints, so that the citizen who calls City Hall is sure 
to receive immediate attention. And the next morning this person finds 
in his mail a post card confirming his call and stating the disposition 
of the complaint. Incidentally, this card contains something more than 
a cold statement of fact; it carries a sincere expression of willingness 
to be of service, as well as the name of a responsible officer of the 


CITY OF CORNING. NEW YORK 
DEPARTMENT OP PUBUC WORKS 


^ N9 2661 


Accident Q Order □ Request Q Complaint □ Trouble Report □ 
RECEIVED FROM: 

OfBcial □ t3 

„ DepL Head □ 

atyEmp. □ □ 

5^’'- S ° 

Fireman □ Meeaenfer □ 

Citisen □ 

Telephone ^ □ Penonally □ 

Make complete statement of matter here, atthch letter. 


If more apace is needed use back hereof and additional aheets. 

RECEIVED BY What did you do about it? 


Does this Close matter? 

• TO What did you do about K? 


Issued WORK ORDER NO'S. 19. . 


MATTER CLOSED 19.. 

Use additional sheet if necessary, attach all repoita, letten. etc. 


N9 2661 


Fig. 1. Complaint form used in Corning, N. Y. 
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government to whom further inquiries can be addressed. This penny 
postcard gives almost as much satisfaction to John Q. Citizen as a 
reduction in taxes, and what is more, it puts him into intimate contact 
with a personality instead of the inanimate object known as City Hall. 

The Cranston, R. L, sewer commission, which I cited earlier as 
being particularly alert to the opportunities for developing good public 


BUREAU OF INFORMATION 
Division of Public Relations 
DEPARTMENT OP COMMERCE 

We have referred your recent complaint about 

to the 


♦ We trust the trouble 

was taken care of promptly and satisfactorily. 
We appreciate your calling our attention to 
this matter. Please call on us at any time 
if you have a complaint or suggestion or de- 
sire information about the City government. 

Very truly yours, 

^ Jack Burgan, Director 


Fig. 2. Postcard used in Rochester, N. Y., to assure citizens that their complaint is 

receiving attention. 

relations, deserves special commendation for the following idea. 
Cards are sent to every householder on the street where construction 
work will shortly be undertaken, stating what is to be done and asking 
forbearance toward any inconvenience that may result. Such thought- 
ful and friendly consideration of the public interest strikes a new high 
in governmental courtesy, and it goes a long way toward winning 
respect and cooperation from the citizenry. 

The extension of this idea has all kinds of possibilities for the public 
works administrator. For example, I understand that at least one state 
highway department is showing special concern for those who may be 
inconvenienced by road construction and detours. When the motorist 
enters the detour area, he is handed a card by an inspector of the 
department; the message on this card courteously urges the motorist 
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to drive carefully, expresses regret for the inconvenience caused, and 
briefly explains the reasons for the new construction and its desirabil- 
ity. This procedure is in striking contrast to the standard practice of 
posting a sign which bluntly announces “Danger ahead, travel at your 
own risk.” There may be legal necessity for a statement to this effect, 
but there is no prohibition, legal or otherwise, which eliminates the 
possibility of doing the same thing in a different way. It might be 


SEWER COMMISSION 
CRANSTON, R. L 

# 

On or aboui sewer construction will 

commence on your street. Every effort will be made to avoid any 
inconvenience to you. 

We trust that you will bear with us so that we may complete 
the work in the least time possible. 

Thanking you for your kind cooperation. 

SEWER COMMISSION 


Fig 3. Cranston Sewer Commission requests and gains public cooperation. 

noted in passing that fewer people walk on grass areas where the 
peremptory “Keep off” signs have been replaced with the compelling 
appeal that simply says, “Please.” 

For those who think in terms of money, here is an example of a 
public relations enterprise that was worth $10,000 to New Haven. 
Reconstruction of the Ferry Street bridge, connecting areas between 
which there is considerable pedestrian intercommunication, made 
it necessary to divert all traffic to a river crossing about a half mile 
removed from the closed bridge. To minimize the inconvenience to 
those who had to cross the river every day (largely mill workers and 
school children) the city has placed in operation a free bus service 
with terminals on each end of the former bridge. It will take one and 
a half years to complete the bridge, and bus service contracts will total 
about $10,000 in that time. Favorable reaction to this special concern 




PUBLIC WORKS ENGINEERS' YEARBOOK 


50 

for the public welfare has convinced New Haven officials that this 
money is being wisely spent. 

Now just a word about the thoughtfulness of the Brookline, Massa- 
chusetts, authorities. Doctors who are treating people who need rest 
and quiet are requested to inform City Hall of the patient’s address. 
Within a short time, “Quiet Zone” temporary signs are placed at each 
end of the block on which the patient lives, and there they remain 
until further notice. 


For Better Understanding 

Thus far I have concerned myself with public relations ideas de- 
signed largely to create good will and minimize inconvenience. The 
following relates to public relations activities whose objective is to 
enlist citizen support and interest. These might be classified as falling 
in the category of selHng public works to the pubHc. 

Ranking high in importance as means for acquainting the public 
with what is being done and why is the intelligent use of such 
facilities as the local press, attractive annual reports, motion pictures, 
and the radio. During the last two years much has been written con- 
cerning the effective appHcation of these four media in awakening 
public interest in community affairs. Therefore, rather than risk 
repetition, I refer you to the appended list of some recent articles 
dealing with these more familiar phases of public relations. 

However, I would like to recommend for your consideration several 
lesser-known methods of stimulating citizen interest. As exhibit A 
in this group, I show you the tabloid newspaper published bi-monthly 
by the city of Memphis, This four-page newspaper is the offspring of 
a small mimeographed bulletin first published three years ago. Its 
popularity and usefulness as a means of informing citizens about 
municipal affairs led to the present tabloid form. Five hundred copies 
are printed at a cost of about I35. It is made available to callers at City 
Hall and, in addition, copies of every issue are mailed to civic clubs, 
P.T.A. groups, schools, and to prominent business and professional 
men. Based on information given to me by Jack Burgan, director of 
public relations at Rochester, I would make one addition to this mail- 
ing list — ^namely, all the barber shops in the city. Mr. Burgan found 
that copies of the annual city reports which were sent to barber shops 
have been pretty well thumbed over, thus indicating that the attention 
of the man waiting for a haircut or a shave is easy to capture. 

Another scheme for selfing the citizens on what the city offers is 
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the yearly municipal “open house” or exposition. Berkeley, Cali- 
fornia, Toledo, Ohio, and Rochester, New York, conduct such af- 
fairs. That the public is greatly interested is indicated by attendance 
numbering 12,000 at Berkeley and 9,000 in Toledo last year. A building 
with lots of floor space, such as an armory, is ideal for the open house 
show. Early department of the municipal government has an oppor- 



Fig. 4. Memphis tells citizens about municipal activities. 

tunity to tell what it does and how it is done. The public works de- 
partment, for instance, can display equipment used in carrying out 
its work, and models can be shown of municipal utilities and pro- 
jected improvements. 

Perhaps the most spectacular municipal public relations stunt in 
the country is that staged by the city light department of Seattle. 
For the small sum of $4.05, a Seattle citizen or visitor can take a 
two-day tour of the municipally owned hydro-electric works located 
in one of the most magnificent mountain regions of the Northwest. 
By train, boat, and inclined railway, the tourists are taken from place 
to place on this project and overnight they are housed and fed in 
a remodeled contractor’s camp near one of the dam sites. A special 
feature of the trip is a visit to the construction operations at Ross Dam, 
where the first stage of a 650-foot structure is being built in the Skagit 
Canyon. Both week-end and mid-week excursions are scheduled, and 
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they are so popular that this year accommodations have been pro- 
vided to handle 1,500 people a week. 

It is appreciated, of course, that not every municipality has a Skagit 
project to show to its citizens. But many communities do have some- 
thing which might have popular public appeal. For instance, Roy 
Phillips, city engineer at Meadville, Pennsylvania, has fitted up the 
grounds of his water plant with picnic areas. The groups attracted 
here for one-day outings are thus brought into close contact with 
their most important community service-water supply. And con- 
tacts of this sort have a value that can never be measured in dollars 
and cents. 

This leads me to say, in conclusion, that the yardstick of dollars and 
cents can hardly ever be applied in measuring the benefits given or 
values received from the pursuit of a program of public relations. 
Such a program cannot be considered a luxury or an appendage of 
public service enterprise— rather, it must be recognized as one of the 
essential elements of humanized and efficient administration. 

Some Recent Articles on Public Relations 

“A Newspaper Man Looks at City HaU,” Hal Hazelrigg, Public 
Management, March 1938, p. 67. 

“As Others See Us,” Clifford Mozier, Engineering News-Record, 
March 30, 1939, p. 439. 

“Jacksonville Broadcasts Talks By Street Cleaning Personnel,” 
Anon, The American City, July 1938, p. 65. 

“Keeping the Public Posted,” Roy Phillips, Engineering News- 
Record, June 22, 1939, p. 851. 

“Meaning and Scope of Public Relations,” E. D. Woolpert, Public 
Management, September 1939, p. 259. 

“Municipal Activities in Movies,” John Devine, Public Manage- 
ment, March 1939, p. 67. 

“Public Opinion by Postcard,” S. M. Weaver, Public Management, 
May 1939, p. 138. 

“Selling Public Works to the Public,” E. J. Cleary, Engineering 
News-Record, December 22, 1938, p. 794. 
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DISCUSSION 

Miles E, Evans 

Director of Public Service, Cleveland, Ohio 

I AM INCLINED to believc we pay too little attention to this matter of 
public relations. Those of us who are in public service are inclined 
to look upon the general public as composed of a group of unreason- 
able individuals whose chief purpose in life^ and certainly whose 
major activity^ is thinking up embarrassing questions and aggravating 
criticisms. On the other hand, there is a popular misconception that 
the sole interest of the public official is in drawing his salary and 
perpetuating himself in office. Of course we are both wrong— -but 
I am inclined to think that perhaps we in public service are more at 
fault. I think that perhaps we have shown indifference to the public 
and that in many cases we have shown a lack of intelligent effort 
to solve the problem of our relationship with them. I believe that the 
improvement of our public relations is just as much a public improve- 
ment as the design or construction of a sewer or pavement, entitled 
to the same careful planning and consideration and the same vigorous 
and diligent prosecution. 

A complaint to us often seems trivial and unimportant, and yet to 
the person making the complaint it is just about the most important 
thing on his mind at the moment. Of course, the wrong way to 
handle it is to give him the run-around. I am afraid that is what often 
happens. The complainant is looking for a courteous and sympathetic 
hearing, and preferably a hearing at the hands of some one who is in 
authority or at least some one whom the complainant thinks is in 
authority. I have often wondered if it wouldn’t be a good idea to 
give our complaint clerks, if that is the medium that we use, some 
high-sounding title. At least the person making the complaint would 
feel that he was talking to someone who did have some authority. 

I wish I might say that in Cleveland we have discovered some 
panacea for all these ills. Unfortunately, such is not the case. I was 
much interested in the excellent system in effect in Corning, and I 
am impressed with the idea of a director of public relations. We have 
made an approach to that in Cleveland in that the mayor has an 
executive assistant in charge of public relations, part of whose duty 
is handling the many complaints that come to the mayor’s office. 
These are referred by him to the various departments and divisions, 
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and the complaints are acknowledged — ^not as promptly, however, 
as they should be. In my own department, the department of public 
service, the director has an executive assistant, one of whose duties it 
is to handle major or aggravated complaints. We find that investiga- 
tion of the complaints and personal contact with the complainants, 
where the case warrants it^ are the most satisfactory, both to the de- 
partment and to the complainant. It is the personal contact, our ex- 
perience proves, that is the most beneficial. 

Of course the handling of complaints is just one phase of our public 
relations, as Mr. Cleary has pointed out. We have used radio and 
moving pictures and as much publicity through newspapers as we 
are able to obtain. I want to tell you about a radio program we have 
arranged which has been one of the best things, so far as our public 
relations are concerned, that has been evolved in the city for some time. 

Mayor Burton, three or four years ago arranged with a local radio 
station for a bi-weekly radio program. The radio station was glad to 
donate the time and every other Saturday night we have a program 
known as “Our Town,” fashioned after the old New England town 
meeting. The mayor acts as moderator of the meeting, and intro- 
duces the director and commissioners of a department who discuss 
for twenty minutes the work being done by that department. We 
try to bring out any unusual features of the work with which the 
general public is usually unacquainted. As a result of this program, 
we have found that the public is highly ignorant of what is going on 
in the city. After the discussion there is a ten-minute question period. 
The general public is invited to attend the meetings and they come 
to the studio in substantial numbers. Questions are submitted by them 
and also by telephone. The questions are repeated into the microphone 
and then they are answered by the person most familiar with the 
subject matter. There has been a great interest built up, and I think 
it is one of the most beneficial things that we have done toward im- 
proving our pubhc relations. 

In conclusion, I simply want to say that any effort by public officials 
which brings the general public closer to the City Hall is worth 
while and is bound to pay substantial dividends. 



Controlling Subdivision Development 

Myron D. Downs 

Engineer and Secretary, City Planning Commission, Cincinnati, 0. 

T oo MUCH thought has been given to the quantity of physical 
expansion of cities and far too little thought is being given to the 
quality of those physical extensions of public services which we speak 
of collectively as subdivision growth. The actual growth or expansion 
of most cities results from the subdivision of acreage into building 
lots. If this process of subdivision is good in its details^ the developer 
will profit materially by the early sale of all lots^ the buyers will profit 
as the result of satisfactory living conditions and good resale values, 
and the community will profit by the permanence of substantial 
values created. If, however, the details of subdivision are poorly con- 
ceived in the planning stage, or if they are executed without attention 
to good engineering practice or without adequate, competent super- 
vision, then the developer may experience financial difficulty or even 
bankruptcy, the buyers will suffer constant irritation, and the com- 
munity will be the loser as population shifts from unwanted areas to 
newer and more desirable areas. The less desirable areas are then given 
the unsavory label of ‘‘blighted area” or “slum.” Some persons prefer 
the explanation that the slum dweller makes the slum and that a slum 
condition does not produce the slum dweller. In either case, the 
character of the neighborhood bears a very direct relationship to its 
initial subdivision or development for urban use. 

Cincinnati has materially improved the quality of its physical 
growth during the last fourteen years through the cooperation of its 
city council, city planning commission, and the city engineering 
offices under the city manager. This process, entered into jointly by 
the planning, legislative, and administrative branches of the municipal 
government, is most important in the production of a better commod- 
ity — ^sites for buildings. 

The planning commission in 1925 adopted “Rules and Regulations 
Governing the Platting of Subdivisions within the Jurisdiction of the 
City Planning Commission,” which jurisdiction extends throughout 
the 72 square miles of the city’s area and within 3 miles thereof. This 
authority had been anticipated by the framers of the city charter as a 
function of government of importance equal to or greater than the 
park, health, recreation, and sinking fund boards. The authority to 
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regulate subdivision development in the 3-mile area outside the city 
limits is delegated by both charter and statute. 

The General Code of Ohio provides: 

4366-3 Planning commission shall be platting commission. The 
municipal planning commisson shall be the platting commission of the 
municipality, and all the powers and duties provided by law for platting 
commissioner or commissioners of municipalities shall upon the appoint- 
ment of a municipal planning commission under this act, be deemed 
transferred to such commission. 

The Charter for the City of Cincinnati provides : 

Section 7. The City Planning Commission shall be the Platting Com- 
mission of the City, and, as such, shall have the control of platting and shall 
provide regulations governing the platting of all lands within the City or 
within three miles thereof, so as to secure a harmonious development and 
to provide for the coordination of streets with other streets and with the 
official city plan and to provide for open spaces for traffic, utilities, access 
of fire-fighting apparatus, recreation, light and air, and for the avoidance 
of congestion of population. Such regulations may include requirements 
as to the extent to which and the manner in which streets and other public 
ways shall be graded and improved, and to which water and sewer and 
other utility mains, piping or other facilities shall be installed, as a condi- 
tion precedent to the approval of the plat. In lieu of the completion of such 
work previous to the approval of the plat, the Commission may accept a 
contract secured by a bond in an amount and with surety satisfactory to 
the City Manager, providing and securing to the municipality the actual 
construction and installation of such improvements and utilities within a 
period specified by the City Manager and expressed in the contract and 
bond. The City Solicitor is hereby granted the power to enforce such bonds 
by all appropriate legal and equitable remedies. All such regulations shall 
be published as provided by law for the publication of ordinances, and be- 
fore adoption a public hearing shall be held thereon, and before the same 
becomes effective a copy thereof shall be filed with the Clerk of Council. 
In addition to the powers expressly specified in this Charter, the Com- 
mission shall have all powers of control over plats and subdivisions granted 
to City Planning Commissions by the statutes of Ohio. 

Section 8. All plats of the subdivision of lands within the corporate 
limits of the City or within three miles thereof, and all instruments of 
dedication of lands for public use, shall be submitted to the Commission 
and approved thereon, in writing, by it before they may be offered for 
record or accepted by the City. The approval of the Commission shall not 
be deemed the City’s acceptance of the dedication of any street, alley, way 
or other public ground shown on the plat or set forth in the instrument. 

No street, alley, way or other public ground shall be accepted by the 
City as a public street, way, or ground, unless the plat and location thereof 
shall have been submitted to and approved by the Commission; provided, 
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however, that Council may submit to the Commission any ordinance pro- 
posing to accept the dedication of any such unapproved street, alley, way, 
or ground, and if approved by the Commission, Council shall have the 
power to accept the dedication thereof by a majority vote, or, if dis- 
approved, by a vote of not less than two-thirds of its members. 

However, the planning supervision of the commission over plats 
is ordinarily impotent and does not alone produce the desired 
control of physical growth. Accordingly, it was thought desirable to in- 
voke the legislative authority of the council to regulate and restrict 
the issuance of permits by administrative departments to only those 
streets that are part of subdivision plats approved by the planning 
authority. Under the provisions of the ordinance: 

Section 72 - 3 . The departments, ofScers, and employees of the city or any 
of them shall not accept, lay-out, open, improve, grade, pave, curb, or light 
any street or other way, or lay or authorize water mains, sewers, or water, 
sewer or other connections to be laid on, in or under any street or other 
way, unless such street or way 

(a) shall have been accepted or opened as or shall have otherwise re- 
ceived the legal status of a public street or way prior to the effective 
date of this ordinance; or (b) unless such street or way corresponds 
in location and extent with a street or way shown on a recorded plat 
approved by the city planning commission; or, (c) unless the location 
and extent of such street or way shall have been first submitted to the 
planning commission for its approval, and shall have received the 
approval of the planning commission, or, if disapproved by the 
planning commission, shall have received the favorable vote of not 
less than two-thirds of the entire membership of Council. 

all new streets opened and improved must be in accordance with ap- 
proved preliminary plats. At first, approval of plats was withheld until 
sewer and water main sizes and locations had been agreed to between 
the municipal engineering departments and the subdivider’s engineer. 
The commission amended its rules in 1929 to facilitate the commence- 
ment of construction of subdivision street work by adopting the fol- 
lowing rule: 

The tenative approval of the preliminary plat by the planning commis- 
sion is to be considered as merely a general approval of the layout sub- 
mitted, and it is thoroughly understood that the city manager shall ex- 
amine and report as to the grades of the streets, the type of improvements, 
the layout of the drainage and sewer system, the water distributing sys- 
tem, and shall have the power to modify any such engineering or con- 
struction details submitted by the subdivider wherever advisable for the 
protection of the citv’s interest. 
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In order to expedite reports by the staff of the commission, it has 
been found desirable to prepare advance plans of quarter-section areas 
within and adjacent to the city Hmits. Such plans are not given to an 
owner or broker, but are referred to at once upon submission of a 
preliminary plan of subdivision by a registered surveyor, accompanied 
by a letter signed by the owner of the property requesting approval of 
the plan submitted. This procedure has been welcomed by the sur- 
veyors, since it speeds their work materially and tends to produce a 
more satisfactory situation for owners of adjacent acreage who may 
in time become clients. 

Under administrative orders of the city manager, the highway, 
sewer, and water departments have developed uniform departmental 
regulations resulting in equitable treatment of all developers. In- 
spectors in the employ of the city observe and report upon all installa- 
tions, their time being billed semi-monthly against a deposit put up 
by the developer at the beginning of work. In this way, the engineer- 
ing departments are enabled to clear immediately any completed sub- 
division when the final plat is presented for the final approval of the 
city planning commission, a condition precedent to legal acceptance 
by the county recorder. Correspondingly, if a final plat is presented 
to the commission without “certification by the proper officials (that 
is, by the city engineer and city manager) that the necessary pro- 
visions as to the grading and improvement of the proposed streets 
have been carried out” the plat is immediately returned to the de- 
veloper for conference with regard to incomplete work. 

Actually, little if anything is done in cities of the United States to 
control subdivision development if we define “control” as meaning 
literally “to restrain” or “to check.” Only through much more rigid 
restraint of the extension of water and sewer lines than we ordinarily 
find in a community governed by a number of citizens elected by 
popular election will complete subdivision control be realized. How 
far additional restraint should be applied legislatively is a major 
question for discussion. At what point would the conflict between 
carefully planned control and unreasonable restraint upon private 
property rights reach an impasse? Apparently the question involves 
details of mutual understanding between public officials and private 
developers which are better handled without too much legislative 
restraint. Active planning, constant gathering of information with 
regard to supply and demand, and private rather than public financing 
of utilities seem to offer a guide to better subdivision development. 
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DISCUSSION 

Mr. Downs : Along the line o£ the last thought, in the low years of 
1932, ’33 and ’34 you read much about the good condition of Cincinnati 
financially. In all fairness it must be stated that between 1929 and 
1933 approximately $100,000,000 was expended for various terminal 
facilities by the main line railroads entering the city, both individually 
and collectively as a terminal corporation. It had never been done 
before, and it won’t happen again for a long time, if ever. Secondly, 
Cincinnatians are by nature rather conservative. We have no great 
booms. We have no deep depressions. But, thirdly, we did adopt in 
1927 the present legislative, administrative, and planning control of 
land development, which cut out speculation very largely. The de- 
veloper of a subdivision finances all construction. He cannot just buy 
the land and then get the county commissioners or the city council 
to put in utilities under municipal bonds or county bonds. He must 
first convince his banker that he is about to produce a saleable com- 
modity, just as if he were going to make hats or socks or automobiles. 

Therein lies the story of why, when cities of our class had from 
100,000 to 500,000 usable vacant lots, we had 19,000 at the bottom of 
the depression. 

A Member: Where do you run the sewage in outlying districts? 

Mr. Do'Wns: We run too much of it into individual septic tanks. 
In Ohio the tax savers have made it mandatory for a municipality 
or a county to get a 65 per cent majority in order to get a referendum 
bond issue outside of the one-mill limitation. It is very difficult to get 
a 65 per cent majority for public improvement bonds that do not 
have an emotional appeal. You can get money to repair a hospital, 
or money to build a school. But when it comes to getting money to 
put in a sewer it’s a different matter. 

The septic tank is approved under the regulations of the state 
board of health as administered by the county health commis- 
sioners. An unfair situation exists because the purchaser of a house 
pays $250 to $400 for that septic tank and then, as, if, and when the 
sewer comes along and he is in the sanitary district he is ordered to 
put in a sewer. There is another $250 to $400, making a double charge 
for a sanitary requirement. We haven’t yet reached the millennium 
and here is one of the weakest spots. 

Mr. W. a. Heimbuecher (University City, Mo.) : Do you make 
the developer pay for the full price of a 24-inch sewer.? 
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Mr. Downs; Yes, sir. The theory is that one man buys a piece of land 
and expects to make a profit. Out of the gross that he receives comes 
all the cost of improving that piece of land. One man buys high 
priced, first cost land and pays only a little for his improvements. 
Another man buys cheap land, poor land which requires a large ex- 
penditure for installations, and he may or may not come out better 
than the first fellow. 

That theory has become practice entirely. It is mandatory under the 
ordinances of the city, the rules of the commission, and the regulations 
of the city engineer’s office. 

Mr. Heimbuecher: Is that a sanitary sewer or combined sewer? 

Mr. Downs ; All sewers in this section are combined. 

Mr. W. E. Rosengarten (Ardmore, Pa.) Who maintains the walks ? 

Mr. Downs; The right-of-way of a street or walk, when dedicated, 
is maintained entirely at the city’s expense. That is the equity of re- 
quiring the developer to follow city specifications ; the city engineer 
knows what he is getting, and the council knows that it is not going 
to pour good money in after bad. 

Mr, G. M. Bowers (Richmond, Va); Is that true of park areas? 

Mr. Downs: No, sir. They are entirely owned and developed by 
the city. 

Mr. Bowers; Where the subdivider is required to set aside and al- 
locate certain areas of land for park purposes, does the city maintain 
the park areas ? 

Mr. Downs: The independent city park board does. They not 
only maintain but they make the initial development. 

Mr. Bowers : And the city maintains it after that ? 

Mr. Downs: Yes. 

A Member: Do you light the cross walks back inside? 

Mr. Downs: No. They must be straight so that they can be lighted 
from a lamp placed at the intersection of a street and at the end of 
the cross walk. 

In our community last year there were about 1,138 new houses built 
outside the city limits as against about 1,160 built inside. There are 
other incorporated places in the county but in the search for cheap 
lots too many on county roads, without drainage, without adequate 
sewers, without adequate water pressure, and without sidewalks are 
being sold to the public. I think it is a challenge to all of us to put a 
stop to that someway, if we mean by subdivision control having any 
check or restraint on subdivision development. 
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Mr. Samuel H. Strickland (High Point, N. C.) : In our small town 
we have done quite a lot of planning, but the thing that interested me 
most in Mr. Downs’ paper was the control of the subdivision develop- 
ment. I see the need for such control in our city. We have had a great 
deal of the kind of development Mr. Downs is fighting. 

We do have a very active planning commission, and a compre- 
hensive city plan, showing the main thoroughfares to be built. While 
we are following that very closely, we are very slack in the control of 
sewers, water mains, and street paving. Frankly, we don’t know 
what to do about it. However we are considering an ordinance along 
the line of Mr. Downs’, which requires that the developer shall put 
in these improvements prior to acceptance or else furnish bond that 
it will be done. I don’t know how it is going to work out. I imagine 
Mr. Downs has had a hard job getting the developers to do that work. 
Perhaps we will quit developing property when we do enforce such an 
ordinance. 


Lyons Mussina 

City Engineer, Williamsport, Pa, 

F or a number of years I have been familiar with subdivision plat- 
ting and development in many urban communities and what I 
have to say should be considered generally and not as an experience 
of any one city or community. 

It is refreshing to those of us who have to do with the engineering 
problems of municipalities to hear of the success of Cincinnati in con- 
trolling subdivision development, Mr. Downs’ paper gave us a de- 
tailed and complete summary of the various steps and procedures made 
necessary by that city in providing for quahty in its physical expan- 
sion. It also gave us an outline of the teeth in the procedure, whereby 
the city is assured of positive results. 

The code as outlined is worthy of imitation. Many cities, however, 
are not blessed with the fine cooperation of planning, legislative, and 
administrative bodies of which Mr. Downs speaks. While many of 
them have the planning and legislative authority, in far too many cases 
the administrative authority is indifferent to the enforcement of plan- 
ning measures. This tendency has been apparent, and increasingly 
so, during the past decade. May I cite some illustrations of the lapse of 
interest in some of our cities or urban districts } Perhaps they are aU too 
well known to many of us. 
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Here in Pennsylvania we have an organization known as the 
Pennsylvania Association of Planning Commissioners. They hold an- 
nual meetings. For years they have been trying to formulate some 
means of inducing their sponsors generally to control subdivision 
development to a greater degree. Too many commissions themselves 
are inclined to do things the easiest way. Many of them serve without 
salary and in some cases without even operating expenses. Some oper- 
ate without a definite code or without adopted rules and regulations 
governing the platting of subdivisions. Each case brought before them 
is decided upon its own merit, in some cases without reference to a 
general city plan. Many of the developers in some cities never give 
the matter of public services any definite consideration, nor are they 
required to do so on plans submitted to the planning commission for 
approval. 

Most small cities today are hungry for physical expansion and de- 
velopment. They seem to be content to have growth without too 
many strings attached, so to speak. Tax collections are poor, gener- 
ally speaking, and almost any projected development or expansion 
which will produce taxes will tend to influence the approval of plans, 
no matter how poorly conceived these plans may be. This seems partic- 
ularly true in regard to control by zoning and in the details of sub- 
division development. Recreational areas, gas and water services, and 
in some cases the development of sewers are not considered. If these 
are not publicly owned and operated, the situation is further com- 
plicated. These features inevitably act to retard proper development. 

Happily, there are many cities which cannot be accused under this 
general indictment, but most of them can profit by adopting more rigid 
and thorough standards from developers. 

The whole situation resolves itself into a matter of community in- 
terest, and to create that interest demands the cooperation of all public 
agencies concerned. It is in this regard that the engineer may be a 
tremendous help and a coordinator for the development of his city 
according to his dream. 

Mr. Downs is entirely correct when he says that too much thought 
is given to the quantity of physical expansion of cities and too litde 
thought is given to the quality of subdivision growth. 
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Gamble M. Bowers 

Director of Public Wor\s, Richmond, Va, 

I N VIRGINIA, and more particularly in Richmond, we have the Plat 
Act, passed by the assembly of the state, giving the City of Rich- 
mond control over subdivisions both within the city and within five 
miles of the corporate limits. That merely gives us control as to 
platting. 

We have adopted rules governing that control, and as a preliminary 
to it we have made a complete topographical survey — ^plane table 
survey — of the entire area, consisting of about 126 square miles. The 
topographic maps are 200 and 400 feet in scale, with contour intervals 
2 and 4 feet. 

With this complete picture of the terrain, when a prospective sub- 
divider comes in with his land we have some advance knowledge of 
the proper location of the streets, their connection with existing roads 
and arteries, and more particularly with drainage. 

We do not, however, have any control over the improvements. In 
Virginia we do not assess, either in the city or outside, public improve- 
ments against the abutting property. Such improvements come out of 
the general fund. Therefore, when a subdivider comes in we approve 
his plat, he places it upon record (and he cannot place it upon record 
without our approval), and then he proceeds to make his improve- 
ments, If he wants to follow our standards for sewers, water mains, 
and so forth, and we approve his detailed plans, supervise the con- 
struction, then we will compensate him for the fair value of those 
improvements six months after annexation of the territory. That is a 
binding agreement between the subdivider and the city. 

However, if he desires — and some do — to make those improvements 
without submitting the plans to us for our approval, there is nothing 
to stop him. Then the city does not obligate itself to purchase the 
improvements. However, if the city uses the improvements after an- 
nexation we then must compensate him for their fair value. That is 
the law. Under that plan we may use them all, use part of them, or 
use them not at all. 

That is control without restriction and that is the situation under 
the law in Virginia. We do have complete topographic surveys. We 
do have complete and basic information for the layout and platting of 
the subdivision. But we are woefully and dreadfully lacking in control. 
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Chairman' Storrer: I should like to ask Mr. Downs how long they 
have been controlling subdivisions. Since he says they had 20,000 
vacant lots they must have been controlling it for a long time. 

Mr. Downs: The ordinance that put the teeth in things was passed 
November 27, 1927. 

Mr. Stewart M. Weaver (Montclair, N. J.) : Suppose the master 
plan calls for an S-foot sewer on one of these streets which is a part of 
the trunk line system in that area. Is that subdivider required to put 
in that 8-foot sewer entirely at his expense ? 

Mr. Downs: Yes. I will go you one better. We have an area known 
as the Egan Tract which has been in a certain family for years. In that 
area they were developing a 24-inch line. They are now constructing 
a box 15 X 9 feet in that same acreage to carry a creek called Ross Run, 
all at their own expense. That was cheap land to start with, and it was 
cheap pardy because it was subject to the overflow of this creek. If a 
man had the same number of acres on high dry land that drained off 
on another fellow’s property, he would pay more for it in the first 
instance and less for his improvements. It is a perfectly fair theory. 

There are many contractors in Cincinnati who have purchased 
holes in the ground and property that has bad draws through it, having 
in mind specifically that when their crews are not working for profit 
for someone else they will be putting in the box or the big sewer, and 
gradually put excess fill on the land. This not only enables them to 
keep their crews together, but at the same time they are developing 
poor land at high expense and coming out on the right side. I know 
of three contractors who have been doing that actively over a period 
of years on some very bad land. They count on footing all the bills 
themselves. 

Chairman Storrer: Mr. Downs, you spoke of cheap lots. What is 
your idea of a cheap lot and what is the price range of the lots on which 
the completed package sold for l5,ooo to $6,000.? 

Mr. Downs: I don’t know whether there are any F.H.A. men in 
the room or not. I should like to be corrected if I make a misstate- 
ment. I believe their idea of a low priced lot is $600 to |8oo. We believe 
that the honest price of the low priced lot is $1,100 or $1,200 with 
everything in. 

Chairman Storrer: For how many front feet.? 

Mr. Downs: The average is 45 to 50 feet. 

Chairman Storrer: I don’t know whether that price is the result 
of your planning since 1927 or not, but in most places lots that are 
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fully improved by special assessment and have gone through the 
wringer during the depression can be picked up for $500^ or perhaps 
some of them even for $400 up to $1,000. That is the situation in which 
a great many cities find themselves. You fortunately don’t. Is that the 
result of your long-time subdivision control? 

Mr. Downs: I wouldn’t say one can’t buy $300 or $400 lots in our 
county, but there is always a reason for it. It usually has something to 
do with the physical improvement in the front of the lot. It may be 
four miles to the nearest bus line or off any existing school bus route. 
It is usually something of that kind that runs the cost down. 

We don’t have any such lots in Cincinnati, not in 72 square miles. 
Our sheriff sold no lots at all during the depression. 

Mr. W. E. Rosengarten (Ardmore, Pa.) : I should like to ask when 
and how these private roads are made public. 

Mr. Downs: By the acceptance by the city council, through or- 
dinance, of deeds describing the land shown as a street within the plat. 

Mr. Rosengarten: Does that come by way of petition from the 
owners or does the city take the action? 

Mr. Downs : The developer wants to get his maintenance cost off 
his shoulders as soon as possible. Therefore, as soon as he has put in 
his improvements he files a final plat which, when it comes up to the 
planning commission, has the approval of the city manager and the 
city engineer, saying that everything has been put in in accordance 
with city specifications and in accordance with the preliminary plat. 
The commission, under those circumstances only, gives its approval. 
The developer then records it and immediately offers a deed to the 
city. The solicitor draws an ordinance to accept the deed, and from 
that time on the city pays all maintenance, cleans the manholes, 
sweeps the streets, puts filler in the joints of the concrete pavement, 
takes over everything. 

Mr. Rosengarten : Do you require any extent of development before 
it is accepted? 

Mr. Downs : Complete development. 

Mr. Rosengarten: I mean building of houses. 

Mr. Downs: No, sir. We don’t have any streets that don’t develop. 
That is where selling the idea to the bankers comes in. We don’t have 
the situation that was found in Wayne County. If you gendemen 
haven’t seen the Wayne County, Michigan, report on their subdivi- 
sions it behooves you to see it, from both the engineering and finan- 
cial angle. In Wayne County the equivalent of 15 square miles of im- 
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proved subdivision property, -with sewers in at the county’s expense, 
water mains in, with paving down, and with white-way lighting on 
much of it, went back to the domain of the State of Michigan because 
there were no takers at sheriff s sales. Fifteen square miles of that stuff! 

That is all because Joe Brown went out and bought so n;any acres 
under the sky. Then he went to the Wayne County Road Commis- 
sioners. They were good fellows and they put everything in for him. 
The County of Wayne held the bag to a tune that is astonishing. 

That report was made and printed at the request of the comptroller 
of the county. It wasn’t any planner’s idea or engineer’s idea — the 
finance man had it published. If you haven’t a copy already, you can 
get one. It is broadcast all over the country as a warning. 

Chairman Storrer: You made it a little more clear than I did. I said 
the lots could be bought for about I400. As a matter of fact, that repre- 
sents the taxes. 


Tentative Subdivision Standards 

Fredrick R. Storrer 
City Engineer, Dearborn, Mich. 

(Chairman of the Committee on City and Regional Planning*) 

T he type and pattern of most subdivisions is determined by the 
street plan. The street plan divides property into areas for private 
uses and provides for their servicing. Major traffic streets, if estab- 
lished prior to subdivision of land, constitute the primary factor in 
determining the pattern and fashion of subsequent subdivisions. The 
secondary street plan may take its form from, or reflect the influence 
of, major street plans. Because little can be done to change its basic 
pattern after a street plan is adopted, this phase of subdivision lay- 
out should receive particular attention and study. The familiar 
rectangular pattern so common in most cities is monotonous and does 
not lift the subdivision out of the commonplace. It offers very little 

* Committee on City and Regional Planning, 1940 
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opportunity for variety within the subdivision relative to the size and 
shape of lots, and it does not fit irregular topography. Because the 
rectangular plan provides streets all alike, no economy in design 
of roadway surfaces or other utilities can be effected. In such a plan 
traffic uses streets indiscriminately, necessitating a greater factor of 
safety than when the opportunity for such indiscriminate use is 
denied. 


Limited Access Highways 

Streets divide roughly into four classifications. First are the high- 
ways providing for through traffic, i.e., providing the shortest pos- 
sible route between a point outside of the city to a point outside of the 
city on the other side, and are referred to as “major through traffic 
highways” or “limited access highways.” On these highways it is im- 
portant that the needs of traffic be paramount and not in any way be 
subservient to property adjacent. For this reason, access should be 
limited and loading and unloading facilities should be off the traffic 
way. Cross streets should not enter such highways except at inter- 
vals where proper division can be made to separate cross traffic. Such 
intervals should not be less than one-quarter mile and preferably 
greater. Driveways and alleys should not enter the main traffic way. 
Access for such outlets may be provided by means of service roads 
paralleling the direction of traffic and by accelerating or decelerating 
lanes. Curvature should be limited to 3*° and maximum grades to 4 
per cent. Such highways should be routed to be easily accessible to 
central business areas but should not enter such area. It is inadvisable 
to by-pass the central business area by any great distance since ex- 
perience has shown that this will prohibit its serving the district. Like- 
wise, it should go around rather than through the residential districts. 
The width of these highways is recommended as 160 feet minimum, 
apportioned as follows: central dividing strip, 15 feet; two roadways 
32 feet each side; two lo-foot planting strips each side flanked by two 
access roads 18 feet each; two sidewalks 12.5 feet each; total, 160 
feet. Planting strips and access road space which will be the last to be 
constructed offer space for installation of utilities. The above repre- 
sents the minimum requirements only. At intersections, planting and 
dividing strips should be increased in width to provide accelerating 
and decelerating lanes or turning space for vehicles. Right-of-ways 
should be further widened to include ramps and side slopes where 
the elimination of crossings at grade makes this necessary. 
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Major Traffic Streets 

The second type o£ highway is distinguished from the first by the 
purpose it serves. Such a street serves the property abutting, together 
with all adjacent and surrounding territory. It is, therefore, impos- 
sible to limit access and it must provide for curb loading and unload- 
ing. Such streets will originate and terminate within the city or metro- 
pohtan area. Maximum curvature and grades should be the same as 
for the limited access highway. The requirements of these highways 
in business districts are somewhat different than in residential or semi- 
rural districts. 

Spacing of major traffic streets at intervals of one mile is generally 
found to be adequate; it works out well in closely built-up areas and 
fits in with section-line roads in the rectangular plan. Developed as 
radial streets they will serve well, since in outlying areas their wider 
spacing is proportioned to the smaller density. Such streets should be 
continuous and provision should be made for their extension in sub- 
sequent platting. Right-of-way for major traffic streets for closely built- 
up business districts is a minimum of 120 feet. It is suggested that the 
width be apportioned as follows: four lanes of traffic in each direction 
but not separated in center, requiring 80 feet between curbs, lo-foot 
planting strips and lo-foot walkways on each side allowing for in- 
stallation of utilities. Walkways should be extended into the lo-foot 
planting strips as business needs require. In residential districts it is 
recommended that access roadways be provided in order to eliminate 
driveways and many means of access to the highway between blocks. 
In this instance the 8 feet used for curb loading is eliminated. Planting 
strips should be increased to 15 feet to provide a partial barrier to 
traffic on the central paved portion. This requires a right-of-way of 
150 feet with a suggested apportioning as follows: central paved 
traffic way, 64 feet; two planting strips, 15 feet each; two service 
roads, 18 feet each; two sidewalks and parkways, 10 feet each. Addi- 
tional widths are desirable and should be obtained when the advan- 
tages are not offset by the disadvantages in acquisition. All streets 
entering such highways should be at right angles or nearly so to avoid 
dangerous angles of approach and poorly shaped lots. Where other 
local streets are platted intersecting the major traffic highways, their 
longest dimension should be parallel to the line of the right-of-way 
of the major traffic street, thereby avoiding excessive interference at 
intersections. 
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Minor Traffic Streets 

The third type o£ thoroughfare, providing a traveled v^ay of 40 
feet on an 8o-foot right-of-way, should be laid out to serve as feeders 
to the major streets. They should intersect the other streets at right 
angles, and grades and alignment should be such as to accommodate 
through traffic between major traffic streets and should flow naturally 
to them. Continuity is not essential except between major traffic 
streets and if they are located at intervals of approximately one-half 
mile they offer an excellent opportunity for platting super-blocks in 
which there is no invitation to through traffic to enter, thereby decreas- 
ing accident hazards and any nuisance associated with traffic. 

Local Service Streets 

The fourth type of street serves purely local needs. Such streets 
should discourage through traffic and should not be continuous. 
Streets platted through from street to street should be platted with 
their longest dimension parallel to the direction of the major high- 
way, and, if they are over 800 feet long, they should be bisected with 
a walkway. Platting of short cul-de-sacs not exceeding 400 feet in 
length on 40-foot or 50-foot right-of-ways, having minimum diameters 
of 90 feet at their ends for turning, offers considerable economy in 
utility installation and pavements. Rarely will it be necessary to con- 
struct sidewalks on these short streets. The use of crescent and U- 
shaped streets starting and ending on the same highway is also a 
means of discouraging indiscriminate use by traffic. Such right-of- 
ways need not exceed 60 feet and it is often found that 50 feet will 
suffice, with the consequent saving in land area. Local service streets, 
as far as possible, should be entered only from minor traffic streets. 
This eliminates interference with the major traffic flow. Platting 
of half streets at the boundaries of the subdivision should be avoided, 
unless the land outside the subdivision is in the same ownership and 
its development can be controlled, since a subdivision of entirely dif- 
ferent character may develop on the opposite side of the street. Any 
necessity for platting half streets at subdivision boundaries is gen- 
erally occasioned by major traffic streets, in which case the greater 
width of street serves as a barrier to different character of use. 

Alleys 

The use of alleys except to serve business districts is not recom- 
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mended. In residential districts their cost o£ maintenance is far greater 
than the cost of servicing the properties from the street. Lots should 
be platted of sufficient width that access by alleys is unnecessary. 
It is recommended, however, that easements be provided for the in- 
stallation of utilities requiring poles or lines since these utilities are 
much less objectionable if they are located off the streets. 

Land Use Requirements 

Subdivisions should proportion land for residential use, commercial, 
industrial, and public use in accordance with some well balanced 
scale. The amount of any one use is largely dependent upon size, 
surroundings, and location of the subdivision. Large subdivisions may 
contain all four uses, and their relative amounts and proper relation- 
ship should be determined. It does not necessarily follow that merely 
because a subdivision adjoins industrial property or railroads that 
the land closest thereto should be platted for industrial or commercial 
uses. Planting strips can do much to erase the undesirable features 
common to such uses and, when further separated by major traffic 
streets, sufficient isolation can often be obtained. Many small and 
light industrial activities find location on highways more advan- 
tageous than on railroads or water transportation, since most of their 
material is received, and their products shipped, by motor carrier. 

Commercial Area 

The past practice in subdividing has been to allocate most of the 
land abutting major traffic thoroughfares to commercial property, 
which has resulted in great excesses of such property, poorly located. 
It is possible by means of service roads and planting strips to screen 
out the objectionable features of traffic so that the property is ade- 
quately suited to residential use. Commercial property should be 
grouped, rather than platted in strips. Such groupings to provide for 
neighborhood uses will be sufficiently convenient if located at points 
one mile apart, generally near intersections of major traffic streets. 
The amount necessary can be closely approximated by estimating the 
type of retail stores necessary by proportioning the estimated total 
purchases. A general rule found to be reasonably accurate allows four 
inches of commercial frontage per person of population in its sales 
area for suburban requirements. Not more than six inches per person 
should be platted for the entire city, including the central business 
area. This is the average in use in large cities throughout the country. 
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Local Commercial Areas 

Such areas should be located on or just off the main highway or 
highways. Highways should be widened at such points unless parking 
is otherwise provided. Servicing of such uses should be separated from 
parking facilities, and alleys should be platted for such servicing. 
The average depth of the neighborhood store is less than 80 feet and 
generally they are in units of 20 feet in width. The trend has been to 
larger units but there appears to be no reason why the unit for com^ 
mercial property need be changed from the 20 x 100 feet in common 
use today when parking and servicing facilities are provided other- 
wise. It is desirable, however, that integrated commercial centers be 
provided for, with all individual units correlated to the whole. When 
such is possible the individual units can be platted to suit convenience. 
Architectural control is desirable, although sufficient legislation for 
such control by pubHc bodies does not generally exist. Neither has 
this type of control been classified as a poHce power. 

Residential Property 

Platting of identical residential lots is not recommended. All the 
varieties of shapes, sizes, views, and topography wdthin the limits of 
the subdivision possibilities should be made. Natural features such as 
watercourses, trees, and hills should be preserved, and by so doing 
the development costs of the subdivision will be kept to a minimum. 
Small lot sizes and irregular unusable shapes are not recommended. 
Depths greater than 150 feet as a general rule are wasteful and widths 
less than 50 feet leave fitde space for the side yards necessary for free 
circulation of air and the admission of Hght. The size of the lot will 
vary with the class of subdivision, and with the income of the group 
which will constitute the purchasers of the lots. The market for lots 
should be carefully estimated and lots provided to fill the market. 
Six to seven thousand square feet per lot is generally considered ade- 
quate for the average single detached home site, since this represents 
about all the land that can be taken care of by the occupant. As nearly 
50 per cent of all urban residential land is still vacant, little justifica- 
tion can be found for platting small lots without some individuality. 

Lots should also increase in size as the distance to the urban center 
increases. While utility costs increase with the width of the lot, much 
of this is offset by the other advantages of width. Lots platted on 
cul-de-sacs escape the cost of sidewalks and wider paving. Lots in- 
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tended for persons with large incomes should usually be treated 
individually since cost is not a major item to consider. Corner lots 
should be 10 feet wider than interior lots to provide the set-back 
necessary on the side street. Lots should not run from one street to 
another because of the opportunity offered for two frontages and 
encouragement for more than one dwelling unit. Lot lines should be 
perpendicular to the street lines. 

Public Space 

Land should be provided for public and semi-public uses such as 
schools, churches, community centers, libraries, fire and police sub- 
stations, playfields, and parks. If the cost of this land is distributed 
over the subdivision originally, and included in the sale price, the 
cost will be little different than later acquisition by condemnation. 
Also, the cost may become excessive if acquisition is delayed too long. 

Schools 

Location of schools and land area requirements can be anticipated. 
Kindergarten and elementary schools can serve only those children 
within a half mile, or, expressed in another way, an elementary school 
will provide for the children of from 500 to 700 families. The travel 
distance and families provided for should be balanced according to 
density of population. Not less than 5 acres should be provided for 
play space in addition to land required for the school. Junior high 
schools can serve an area found within a circle of i to 1 54 mile radius 
and should have not less than 10 acres of play space in addition to the 
land required for buildings. High schools can serve the same area 
but, because of additional athletic requirements, playfields of 20 to 
40 acres in addition to that required by the buildings should be pro- 
vided. 

Playfields 

Neighborhood parks of from one-half to two acres should be pro- 
vided in each area included within a circle of one-quarter mile radius. 
This can often be accomplished in cul-de-sacs platting by providing 
such play space in the irregular-shaped land left at the rear of the lots 
facing the end of the cul-de-sac, and can often include land not suit- 
able for residential sites. These playfields should be primarily for the 
youngest age group. Where playfields are not included in the school 
site, an equal amount should be provided elsewhere; however, to have 
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them in conjunction with the schools saves duplication o£ equipment 
and space. The school serves as a community center. Should the sub- 
division be large enough to include area within a 2- to 3-mile circle, 
a 40-acre playfield should be provided in which can be located baseball, 
softball, football, outdoor gymnasiums, drill fields, swimming pool, 
skating, tobogganing, buildings providing for gymnasiums, dramatics, 
club rooms, movies, swimming pools, parties, and other social 
activities. 

Parks 

The burden of providing parks belongs to the subdivider as much 
as to any public group. Parks are definite assets and should be incor- 
porated in the original plan. Their inclusion helps in the sale of lots, 
and the apparent loss in revenue is offset by the increased value of 
all lots when parks are provided. Water frontage subject to flood is 
adaptable for parks and its platting into lots for private use should 
be prohibited. Not less than one acre of park land should be provided 
for each 500 persons and should provide natural features not cus- 
tomarily available to the urban resident. They may include play- 
grounds when of sufficient size and should include irregular topogra- 
phy, watercourses, and forests. No definite size of park can be recom- 
mended; however, one containing less than 25 acres would be very 
limited in facilities. Strip parkways, varying in width from the width 
of a boulevard to 500 or 1,000 feet, extending radially from the center 
of the city, provide necessary undeveloped natural spaces and isola- 
tion from objectionable features. They lend themselves easily to ex- 
tension and offer many possibilities for the provision of park facilities 
to all sections of the urban development. Connecting parks by means 
of boulevards or parkways should be encouraged. Since parks generally 
extend over a larger area than can be provided in one subdivision, 
a plan correlating the park land should be made and adapted so that 
piecemeal acquisition, as land is subdivided, will accomplish the 
larger park. 



A Model Contract for Street Lighting 

Service 

Sanford C. Lovett 

Superintendent y Bureau of Light, Department of Public Worlds, 
Pittsburgh, Pa, 

(Chairman of the Committee on Public Lighting*) 

P ROBABLY the oldest form of street lighting was the lamp of the 
town crier who walked the streets serving as a dispenser of news, 
giving the time, and acting as night watchman, as well as using his 
lantern for general illumination. From this point street lighting, at 
least in this country, developed through the stages of oil lamps 
mounted on posts or in front of houses, to gasoline vapor lamps, 
acetylene gas lamps, and gas lamps; then through the various develop- 
ments of the electric lamp for street illumination, starting from the 
old open arc lamp and progressing to the enclosed carbon arc lamp of 
both direct current and alternating current design, to the so-called 
flaming arc lamp and magnetite arc lamp of both the pendant and in- 
verted styles; and then through the different stages of the incandescent 
lamp with all of its associated and related equipment that is used 
practically everywhere in street lighting in this country today. While 
it is true that in recent years there has been some progress made in the 
so-called cold type of lamps, such as the sodium vapor, mercury vapor, 
and other fluorescent types, these are still in an experimental stage and 
have not been widely employed for street lighting in this country. 

It is unfortunate that the progress of the engineering science of 
street lighting has been dominated to a large degree by a number of 
factors other than pure engineering and economics. Street lighting 
systems in a large majority of cases are quite like Topsy in the old 
story, who “just grew.” Street lights were installed at locations dictated 
by factors other than engineering. As a result, the street lighting sys- 
tems of most of our communities, and even of the larger cities, today 

* Committee on Public Lighting, 1940 
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represent not a coordinated system of scientific lighting, but a hodge- 
podge of fighting units, many of which were installed at locations 
without much regard to the engineering factors having to do with the 
installation as a whole. 

Unfortunately, fad and fancy have entered into the design not only 
of the fighting units, but of the poles and necessary auxiliary apparatus. 
Sometimes the systems and equipment were so plain and severe as to 
be objectionable on the grounds of appearance. In other instances, 
ornateness was carried to a point where it interfered seriously with 
the efficiency of the system. The manufacturers are not entirely to 
blame for this condition. Competition forced them to subscribe to the 
whimsical desires of individuals and communities who wanted special 
and distinctive pieces of equipment. One large manufacturer fists 
15,000 combinations of street fighting fixtures; and another states that 
the engineering files of the company contain over 200,000 drawings 
on street fighting items alone, actively carried for manufacturing 
reference. 

In the United States the private utility companies furnish by far the 
greater part of the street fighting service, and the rates vary widely in 
different parts of the country for the same candle-power lamp. This 
condition is brought about largely by the conditions set forth above — 
the lack of standardization of equipment and the tremendous amount 
of so-called special installations. I am not advocating a universal 
standard, neither am I Utopian enough to feel that street fighting can 
for a long time be placed on a 100 per cent scientific engineering 
basis. There are many factors — ^political, economic, and operating — 
that require deviations from a so-called standard plan of lay-out. Every 
town and every specific job requires thorough study and, in my 
opinion, many times a compromise, if the best results, considering all 
factors, are to be obtained. 

It seems to me that a common-sense approach to street fighting 
should contain the following elements; 

1. A base or fundamental plan for fighting the community should 
be developed. 

2. This master plan should be flexible enough to permit adjust- 
ments to take care of special conditions, such as political aspects, 
peculiar geographic conditions, unusual night accident points, and 
the other factors so transient in character that they cannot become 
part of a fixed plan. 

3. The annual street lighting budget of the community should pro- 
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vide for a systematic annual growth and review of conditions so that 
the older parts of the system can be constantly revised and improved 
and the needs for additional street lighting cared for. 

4. A contract should be developed with the supplier of the street 
lighting service that calls for a minimum number of lamp sizes, a 
minimum number of types of fixtures, a minimum number of pole 
designs and accessories, such as brackets, mast-arms, and other special 
equipment. 

5. The contract should be simple and short. In addition to the 
specifications for the equipment itself, the contract should include a 
definite commitment on the part of the supplier of the service on the 
following items; 

a. Time required to install new lights 

b. The frequency of night inspection 

c. The frequency of cleaning 

d. A schedule for lighting and extinguishing the lamps 

e. A statement to protect the purchaser on the trimming of shade 
trees. This item must be so worded that it is mandatory that the con- 
tractor do sufficient shade tree trimming to permit the most efficient 
use of the light from the lamps, and at the same time to protect the 
community against unscrupulous wholesale pruning of shade , trees. 

f. A method of reporting and an agreed-upon rebate for lamp out- 
age. 

While all of the aforementioned points are important and necessary, 
it is my feeling that the so-called part rate, as described in the fol- 
lowing paragraphs, is an important innovation in street lighting con- 
tract practice. It has been used in a number of different parts of the 
coimtry with almost universal success. The make-up of this type of 
rate is briefly as follows : 

1. Lamp charge 

2. Fixture charge 

3. Bracket or mounting method charge 

4. Poles 

5. Undergrotmd supply equipment 

Under the first item — lamp charge — should be included the current 
for the particular size of lamp, and the lamp re-trim item in the 
case of arc lamp electrodes. Thus a lamp of a certain size would 
carry a fixed charge per month, which would not vary whether the 
lamp was mounted in the least expensive or the most ornate housing. 

Fixture charge would include the necessary transformer or com- 
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pensator and any such other device as would be a part of the housing 
for the incandescent lamp or other type of lighting fixture under Item 
I, and would include the necessary maintenance. 

Under brackets would be included all types of brackets used as 
standards on the system under consideration. This item would also 
include painting and replacing. 

Poles would cover rental for the poles and also the various types of 
poles used in the general lighting system, as weU as those used for 
bridges and boulevard lighting, and any other poles that would be used 
for lighting, or partly for street lighting and pardy for other purposes. 

Under the division of underground charges would be included 
various rental items for duct occupancy, junction boxes, cable, and 
other items that are a part of the underground structure. There is also 
an additional item which should be included — a charge for the removal 
or replacement of the equipment which it is desired to retire. Because 
part of a street lighting set-up will frequendy include equipment still 
having an appreciable amount of unamortized life, this is a very large 
item. It is unfair to require the service company, without compensa- 
tion, to make the many types of changes demanded and this item 
should be included in the street lighting tariff. 

The following paragraphs have been extracted from a large utility 
company’s filed tariff and the parts are shown here for the purpose 
of illustration. 


RATE 


The gross monthly bill for street lighting service shall be determined 
in accordance with the following unit charges: 


Lamps 

Series Incandescent 
lighted every night 
from dusk to dawn 


Multiple Incandescent 
lighted twenty-four 
hours every day 
Series Arc 
lighted every night 
from dusk to dawn 


! 1,000 Lumen 

2,500 “ 

4,000 “ 

6,000 “ 
10,000 “ 

15,000 “ 

( 200 Watt 
300 “ 

( 500 “ 

1 4.0 Ampere, 

6.6 “ 

6.6 “ 


(100 c.p 

•) 

$1.40 

(250 “ 

) 

1.90 

(400 “ 

) 

2.30 

(600 " 

) 

2.90 

( 1,000 “ 

) 

4.00 

(1,500 “ 

) 

5.40 



3.20 



4.60 



7.30 

Pendant 


4.40 

« 


6.90 

Inverted 


7.60 


The rate for 4.0 ampere arcs applies only to lamps now in service; no 
additional lamps of this type will be installed. Additional arcs of the 6,6 
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ampere type will be installed only if suitable facilities are available. Unit 
charges for arcs cover the lamp and fixture assembly. 


Fixtures 

Type A 

TypeB 

Type C 

F-l 

Radial Reflector 

....f0.30 


$0.55 

F-2 

Angle Reflector 

.... 0.40 



F-3 

Red Globe 

.... 0.40 


0.65 

F-4 

Small Pendant Globe . . . . 

.... 0.75 

$0.80 

1.00 

F-5 

Large Pendant Globe . . . . 



1.20 

F-6 

Crown Globe 

1.15 

1.25 

1.30 

F-7 

Lantern 

1.05 


1.20 

F-8 

Small Globe Reflector . . . . 

.... 1.20 

1.45(C) 

1.50 

F-9 

Small Globe Refractor . . . . 

. . . 1.40 

1.65(C) 

1.70 


Type A — without current coil Type B — ^with compensator 

Type C — ^with transformer 
(C) Indicates change or addition. 


Brackets Single Double 

B-1 Mast Arm $0.15 

B-2 Pipe Bracket 0.20 

B-3 Curved Arm •. 0.25 $0.30 

B-4 Curved Arm with Capital 0.40 0.50 

B-5 Scroll Bracket 0.25 

B-6 Scroll Bracket with Small Torch 0.30 

B-7 Scroll Bracket with Large Torch 0.35 

B-8 Fifth Avenue Bracket 0.55 

B-9 Knee Brace Bracket (4 ft.) 0.25 

B'lO Husk Bracket 0.40 0.60 

Poles 

P-1 Wood, on private property $0.25 

P-2a Tubular Steel, Trolley Type 0.65 

P-2b Tubular Steel, Boulevard Type 1.00 

P-3a Smooth Steel, 7.5 in. by 20 ft 0.60 

P-3b Smooth Steel, other standard sizes 0,70 

P-4a Fluted Steel, Railing Type 0.45 

P-4b Fluted Steel, standard sizes, with small base 1.00 

P-4c Fluted Steel, with medium base 1.15 

P-4d Fluted Steel, with large base 1.80 


No charge is made for wood poles, except those on private property, or for tubular 
steel poles, trolley type, used joindy for street lighting and the support of trolley span 
wires. 


Underground Supply Lines 

Duct or Conduit, per foot $0,010 

Lead Covered Cable, per foot 0.003 

Parkway Type Cable, per foot 0.008 
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Junction Box, standard type 

Installed subsequent to the effective date of this schedule .... 0.500 


Overhead Supply Line Extensions 

First 400 feet of circuit per lamp No Charge 

Each 10 feet or fraction thereof of additional circuit 0.015 


In offering these ideas of a model street lighting service, I feel that 
most of the features of a part rate have been covered, and I hope that 
this illustrated rate v^ill be helpful in the attempt to effect standardized 
methods and practices in this country. Such standardization should 
make it possible for the municipalities v^ho are purchasing street 
lighting to enjoy cheaper rates. It will also be helpful not only to the 
manufacturers of street lighting equipment but to the different utility 
companies who are in the business of supplying this service. It is only 
by a more universal standardization of practices that such a program 
can ever be achieved. 

Most of the suggestions presented in this report are being practiced 
in Pittsburgh, and experience, based on a number of years of opera- 
tion, has indicated that the arrangement has been advantageous to all 
parties concerned. 


Progress in Sewerage Science 

Albert P. Learned 
Consulting Engineer, Kansas City, Mo, 

(Chairman of the Committee on Sewerage and Sewage Disposal*) 

I T SEEMS appropriate at the end of a decade to touch on the advances 
in sewerage facilities and science during this ten-year period as 
well as to review the progress of the past year. 

Improvements during the decade include the initial installation of 
sewerage facilities in many communities, the building of many more 

* Committee on Sewage Disposal, 1940 
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sewage disposal plants, particularly in such large cities as New York, 
Chicago, Buffalo, Minneapolis, Saint Paul, Atlanta, Denver, Colum- 
bus, Cleveland, and Detroit, and the extension and improvement of 
existing facilities. The P.W.A. grants and loans and W.P.A. grants 
in recent years have given a real impetus to the construction of 
sewerage facilities. 

The public has been effectively educated during the last ten years 
to realize that the sewer system is a utility and requires proper opera- 
tion and attention as much as do other utilities. The cost of operating 
a modern, complete sewage disposal plant has brought to the fore 
the need of funds for operation, and many cities provide these funds, 
as well as money for construction, by means of sewer rental charges. 
This Association has contributed materially to the clarification of the 
sewer rental problem by collecting, analyzing, and publishing the 
results of its study of this current practice. 

The chief developments of this decade were the perfection of equip- 
ment to insure the more rapid, more complete, and more effective 
stabilization of sewage wastes. These developments followed those of 
the prior decade in which heated digestion of sludge, particularly in 
separate tanks, was introduced, activated sludge design and opera- 
tion were improved and better understood, and chlorination was 
made more effective by greater appreciation of its function in sewage 
disposal. 

Several innovations were introduced during the past decade, in- 
cluding installations of magnetite filters at Minneapolis, Denver, and a 
number of other points. Magnetite filters of two types have been in- 
stalled, the downward flow and the upward flow. These filters in some 
localities have been in operation for more than a year and indicate 
considerable flexibility. They have been used following primary set- 
tling, and at Cleveland for straining trickling filter effluent. 

Chemical precipitation has been brought to the fore very decidedly 
during these ten years and the representatives of a number of pat- 
ented processes have very actively advocated their use. The installa- 
tions to date have not conclusively proved one particular method 
superior to all others, nor that a particular chemical method is 
superior to all other types of disposal of equal cost. 

The use of sewage gas as a source of power to provide the neces- 
sary auxiliaries about the plant has been much more general during 
the last decade. (This Committee has in process of preparation a re- 
port on the utilization of sewage gas.) The high rate trickling filter 
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was introduced during this period and research has indicated that it is 
adapted for use in treating certain strong sewage. The market for 
by-product sludge has been extended and a number of methods for 
disposing of sludge by incineration have been developed. 

A problem that developed during the last decade has been how to 
control the load on the sewer system resulting from the installation 
of air conditioning equipment. The question has been answered in 
part by developments in the art, by which the cooling water dis- 
charged into the sewer has been materially reduced. 

In the earlier days of sewage disposal the bacterial function was 
generally understood but often the by-products of such reactions had 
an adverse effect, sometimes resulting in a nuisance almost as bad 
as the condition prior to treatment. This situation has been materially 
improved by the use of equipment and methods planned to carry the 
various processes to the point of maximum efficiency without detri- 
mental after-effects. 

The year 1939 resulted in some developments of general interest, 
including a study of flocculation without chemicals, reported to have 
increased the removal of suspended solids, particularly in strong 
sewage. Flocculation has been accomplished by air, by paddle wheels, 
and by combination clarifiers and flocculators. Where chemicals are 
used, the mechanical flocculation is essential and the results correspond 
to its use with chemicals in water treatment. 

The new Tallmans Island Sludge Plant, built by the City of New 
York, has installed 3500 H.P. gas engines, the largest installation of 
engines in this country. This source of power in the more complete 
plants materially reduces the cost of operation of such plants. . 

It has not yet been determined just how effectively garbage can be 
digested with sewage sludge without introducing some other com- 
plication in the normal processes of sewage waste stabilization. 

It is noticeable that this year, as well as in other recent years, no 
new processes for disposal have been developed but rather modifica- 
tions and improvements have been made in the processes already in 
use. 



The Economics of Sludge Gas Engines 

Morris M. Cohn 

Sanitary Engineer, City Hall, Schenectady, N. Y. 

(Member of the Committee on Sewage Disposal) 

W HEN THE members of the Committee on Sewage Disposal of the 
Association were canvassed during the forepart of 1939 to de- 
termine what problem of sewerage or sewage treatment most re- 
quired the study of the Committee and the attention of the entire 
Association, one problem seemed most deserving of being placed on 
the agenda — ^the problem of gas engine economics. It was, therefore, 
deemed best to initiate a study of this problem of modern sewage 
treatment in the hope that the Committee could gather and collate 
data which would best serve to guide the thinking of public works 
officials along the many aspects of design, construction, operation, and 
business management affected by the process of gas utilization. 

As the subcommittee looked objectively into this field, and began 
consideration of the factors involved in a study of gas engine eco- 
nomics, it became evident that even with every member of the Com- 
mittee functioning effectively, it would be impossible to do more than 
scratch the surface of the subject in time for publication of an annual 
report in the 1940 edition of the Yearbook. It was determined to 
continue this assignment into 1940 in the hope that the Committee 
could make some contribution to the proper engineering and economic 
approach to this problem before any report is placed on record with 
the Association. 

This will serve, therefore, as a statement of the intention to con- 
tinue the committee study, to the end that better light will be shed 
on the question, “Does the production of power from sewage gas 
pay?” 

The use of by-products of processing has become synonymous in 
the public mind with industrial efficiency. Similarly, the utilization of 
by-product gas from the digestion of sewage sludge appeals to the 
dramatic sense of the public at a time when public approval of modern 
sewage treatment is essential to the ultimate solution of our stream 
pollution problem. 

The very nature of the biological transformation of sewage solids 
into digested sludge, with the production of sludge gas with valuable 
BTU’s, has led to the use of the generated gas for the production 
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o£ heat with which to develop optimum digestion temperature con- 
ditions. Thus was developed the method of using gas for digester 
heating. 

Aside from the dramatic effect on the public imagination, the 
harnessing of sludge gas for the production of power has attracted 
the attention of the sanitary engineering profession. The complexity 
of the modern treatment plant, with its power-using mechanical 
processes, has naturally led the engineer to look for a cheap source of 
power to operate the equipment with which he has supplanted 
manual methods. The gas engine, originally developed for use with 
other fuels, has been converted into effective units for changing 
BTU’s into KWH’S. 

Many modern plants are demonstrating the ability of gas engines 
to supply all or a major part of the power required. How efficient 
are they.f^ What is the cost of installation, operation, maintenance, 
and replacement What are the records of service in the plants where 
gas engines have had sufficient time to prove their merits ? How does 
the gas engine affect the decision to digest sludge or to incinerate 
undigested sludge.? Is the gas engine economical in small as well as 
in large installations .? In short, what are the economics of sludge gas 
engines .? 

Here is a problem of engineering and economics which is truly 
in tune with the advanced state of the science of sewage treatment. 
Sewage treatment is a public utility; its methods and results should 
pass the tests of engineering efficiency and economic sense. A study 
of the economics of the gas engine should do much to enlighten 
the field, answer the questions of the public works official, and 
establish fundamental knowledge which may help to guide the de- 
cision of engineers to utUize gas for power. In view of the relationship 
between gas engine use and sludge disposal processes, the problem 
becomes one which has bearing on the entire scheme of modern 
sewage treatment. 

Fortunately, there is a sufficient backlog of dependable information 
upon which to base a study of the nature contemplated. Many sewage 
works have authentic records of operation and upkeep costs, as well 
as the amount and value of the power generated from sludge gas. 
Gas engine manufacturers have become fully conversant with the 
needs of the sewage treatment field and have available basic data on 
the economics of equipment particularly designed for sewage sludge 
gas and sewage plant power needs. Furthermore, conunittees of 
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other technical societies probably have contributed material which 
should be of value in this study and current technical literature 
should be rich in references. 

The Committee will appreciate the contribution of data on equip- 
ment used, and upon operating results obtained in connection with 
gas engine installations, and these data should be sent to Morris M. 
Cohn in Schenectady, New York, who is directing the preparation of 
this report by the Committee. 


The ABC’s of Sewage Treatment 

MoRias M. Cohn"^ 

Sanitary Engineer, Schenectady, N. Y. 

I T IS as difficult for a sewage man, who for twenty years has been 
figuratively and practically immersed in his subject, to deal with 
the basic essentials of this subject as it is for a woodsman to “see the 
forest for the trees.” In the complex changes which have overtaken 
the treatment of sewage, we have been in danger of losing sight of the 
simple aims and purposes of this phase of municipal service; in the 
astounding momentum of our progress, we have need for a simple 
recounting of our problem, for a simple inventory of our purpose and 
of the mechanisms with which we hope to accomplish our task. 

It is well, therefore, for those who are fully conversant with the 
field to review retrospectively the ABC’s of sewage treatment, just 
as it is refreshing and reassuring to reread an old book which has 
become a familiar friend. 

Yet, this desire to reintroduce you to an “old friend” cannot excuse 
the inclusion of this elementary discussion in the crowded program 
of a workaday, forward-looking Congress. It is of even greater im- 
portance to introduce to officials who have not previously considered 
the problem this municipal function which lies just ahead for every 
city in the United States. 

Here, then, is the important function of this discussion — to acquaint 
you with your sewage treatment needs and the devices for the satis- 
fying of these needs. It is a real responsibility, therefore, to say to you: 

*In Mr. Cohn’s absence, his paper was presented by Samuel Greeley, Consulting 
Engineer, Chicago, 111. 
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“Meet sewage treatment; you two will see more of each other, I am 
sure.” 

In our efforts to educate the public to the need for sewage treat- 
ment, we have forgotten to educate those who should teach. We 
cannot expect to convince the tax-paying public until their officials are 
themselves fully conversant with the facts, and conduct themselves 
so as to gain the confidence of their constituents in the cause of 
stream cleansing. A rejection of a sewer or sewage treatment bond 
referendum by the public does not reflect discredit on the voters; it 
merely indicates the inabiHty of unconvinced officials to convince those 
whose interests they serve. 

Striking demonstration of this simple truth was recently given in 
New York State where health authorities are endeavoring to return 
the stately Hudson River to a reasonable degree of civilized decency 
and sanitary safety. To this end, the communities along this stream 
have been notified to remove untreated sewage from the river by 1940. 

While many cities have intelligendy initiated interception and treat- 
ment programs, others have spent valuable time and energy in 
wrangling over the edict and attempting to gain support from other 
cities in their efforts to delay the stream-cleansing program. These 
efforts have not come from private individuals, but from the officials 
who should have been the first to recognize the benefits of sewage 
treatment. 

Almost impertinent was a request sent by one city to the governor, 
speaking also for other river cities, asking him to “use his influence” 
with the health commissioner to set aside the enforcement of the 
public health law. Even bolder was the attempt of some cities to 
obtain an expression of opinion on pollution elimination from guber- 
natorial candidates at the past election, as though the outcome of the 
election might determine their attitude toward the health department 
edict. 

What is needed is education of public officials in the significance 
of sewage treatment. In a simple introduction such as this, it is neces- 
sary to hurdle many details, to make sweeping generalities, to take 
certain liberties with scientific accuracy, and to make sewage under- 
standable. If you find the ABC’s of interest, you can obtain more 
advanced knowledge from this field which has clearly demonstrated 
its anxiety to share its data with public works officials. 

It has been said that sewage treatment is the* most modern function 
of the modern municipality. We hear much of street lighting, of 
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street cleaning, of the proper disposal of rubbish and garbage, of 
water supply systems. However, these functions are old compared to 
the newer task of the treatment of municipal sewage. No doubt primi- 
tive man, when he dragged his unwilling mate back to his cave, 
hghted his way with the first type of street lighting, the torch. Moses 
was the first advocate of decent refuse disposal. The roads that led 
to Rome had to be cleared of debris and repaired. The Greeks had a 
name for the grafter who made iUicit connections to the aqueduct- 
fed water mains of the city. But sewage disposal — this is a new story. 

What Is Sewage? 

Sewage has been defined as the liquid waste of community life. 
It has achieved this definition by the process of human urbanization. 
When man lived a simple life, the wastes of his life were spent upon 
the ground, where oxidizing agencies wrought their simple purifica- 
tion processes. When man settled on the land he chose the old back- 
house as the repository of his wastes. 

The structure eulogized in poetry by James Whitcomb Riley, and 
in prose by the inimitable Chic Sale, hardly is in keeping with the 
needs of the modern community. The massing of millions would 
be impossible were it not for modern methods of freeing man from 
dangerous, inconvenient, and revolting contact with the wastes of his 
hfe. The modern community has, therefore, provided an ideal method 
of performing this function. 

When our forebears ceased jiggUng a pump handle to obtain 
their water and moved to the city, they substituted the faucet for the 
pump. However, the supplying of water to the home is based on the 
ability of communities to remove the “spent” water from the homes. 
The modern commimity can not permit the practice of discharging 
waste water into the streets via the aerial route as was done in the 
dark Middle Ages. Today, every modern city has a network of conduits 
reaching into every street of the community and giving each structure 
the opportunity of connecting its wastes to this necessary conduit. 

These sewers carry the waste water of the home, the commercial 
establishment, and the industry, together 'with the wastes of living 
and of industrial processes — or, in short, sewage. With community 
waste waters averaging over lOO gallons per capita per day, the liquid 
flow becomes a staggering figure in comparison with which the na- 
tional debt is trivial. It takes little imagination to realize that most 
of the water which enters the home leaves it in the form of sewage. 
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Similarly, our vast industrial system requires water for the successful 
completion of manufacturing processes, and these wastes eventually 
find their way into sewers or into nearby streams. The proper treat- 
ment of industrial wastes, either along with or mixed with sewage, is 
one of the pressing sanitation problems of our time. 

Strikingly, the character of the sewage reflects the life of the com- 
munity. Every act of home life, every process of industry, is reflected 
in the quantity and quality of the sewage flow. Sewage is a by- 
product of Hfe; it is but natural that this material should mirror the 
conditions of life. It reflects the big changes, as well as the trivial. The 
glorious rise in the standards of living, the sweeping revamping of 
the industrial world, the restrictions of a constitutional amendment, 
the pinch of depression — all are reflected fully as exactly as the home 
canning operations of the housewife. 

The human wastes, the wastes of physiological existence, are but 
one constituent of sewage. The waste water from the home serves as 
a catch-all for all material which the housewife has deemed capable 
of being carried through the plumbing system. The kitchen sink de- 
livers a motley mixture of kitchen-operation wastes; the laundry tubs 
discharge dirt, lint, soap, patented and highly advertised cleaners, 
gasoline cleaners, and other wastes; tubs and showers contribute 
bodily dirt, soap, and bath salts, not to mention reducing salts. The 
toilet contributes a mixture of materials which stagger the imagina- 
tion. Millions of pounds of scouring powder go down the drain as a 
tribute to the persuasiveness of national advertising. It is no exaggera- 
tion on the part of the sanitary engineer when he says that sewage 
contains “everything but the kitchen sink.” 

In spite of all of these wastes, sewage is a dilute liquid. Seldom does 
the average American domestic sewage contain more than %o of i 
per cent of total solid matter and seldom does it contain more than a 
few hundredths of i per cent of visible suspended sohds. The ability 
of the tremendous volumes of waste water to dilute the community 
wastes and to carry them by water buoyancy is the basis of successful 
sewerage practice. 

Indicative of the sanitation progress of the time is the new trend 
toward harnessing the water-carrying power of sewage to transport 
properly ground fresh food-wastes from the home, and its admixture 
with sewage to produce a combined municipal waste which is capable 
of treatment in modern sewage treatment systems. Indicative of the 
unselfish research in the sewage field are the studies which have been 
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devoted to proving the feasibility of the joint sev^age-garbage dis- 
posal process. 

Sewage Treatment 

The minute amount of foreign matter mixed with the waste water 
of the community in no way measures the danger of the material. 
These wastes have taxed the ingenuity of engineers in devising 
methods for returning the liquid to its non-injurious condition. The 
task is about as difficult as all the king’s horses and all the king’s men 
must have found it to put Humpty-Dumpty together again. This 
process of removing from sewage its “power for evil/’ prior to its dis- 
charge into a watercourse, constitutes the process of sewage treatment. 

Many proposed methods for making a sparkling liquid from sewage 
lie strewn along the path of sanitation progress. Much effort has been 
applied to the task of converting “spoiled water,” or sewage, into the 
pure liquid which communities need for their teeming millions. 
Methods of sewage treatment have become more complex as the na- 
ture of the polluting wastes has become more complex and as we have 
learned to know more about the dangers that lurk in the turgid 
waters that emanate from our hfe processes. 

The forked stick, which Moses admonished his followers to carry 
with them for disposal purposes, has a modern counterpart in some 
sections of the Orient, where human wastes are the medium of ex- 
change and the wastes of the upper classes are more valuable as a fer- 
tilizer because of a better balanced diet than is consumed by the rice- 
eating coolie. Yet, modern peoples shun contact with such wastes and 
must wiUingly spend large sums to remove these materials from their 
environment and convert them into harmless form. 

The degree of sewage purification needed by a community varies 
with local conditions. The proximity of water supplies, bathing areas, 
or shellfish breeding grounds, amounts of diluting water available 
in the streams, the value or significance of the streams for historical or 
recreational purposes, all affect the amount of treatment required by 
the sewage prior to discharge. 

Sewage contains three objectional constituents which make it es- 
sential that this material be properly treated before it is discharged 
into watercourses: (i) The visible suspended solids must be re- 
moved if they are not to float on streams or settle along banks and on 
the bottoms to form putrefying masses of sludge; ( 2 ) the dissolved 
organic matter must be oxidized if this material is to be prevented 
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from putrefying and causing objectionable odors and destruction of 
fish life; (3) the millions of harmful bacteria must be either destroyed 
or reduced in numbers if pollution of water supplies^ bathing areas, 
and shellfish areas is to be prevented. 

It is the function of this simple review to explain the basic processes 
utilized for the removal and conversion of these dangerous constitu- 
ents. It is impossible in this short introduction to describe the many 
interesting chemical and mechanical processes which are today being 
utilized. 


Removal of Sewage Solids 

It is evident that the wastes of life and living contribute to sewage 
large quantities of visible suspended solids. These materials may con- 
sist of small quantities of ash, of sand, and light inert materials and 
such solids as human feces, remnants of food, soap wastes, lint, and 
such other materials. Similarly, the size may vary from large pieces 
of solids to very small material, only a fraction of an inch in major 
dimension. 

One of the major functions of sewage treatment is the removal of 
this solid material. One of the simplest methods of performing this 
task is by mechanical straining, just as the housewife may remove 
from her soup unwanted vegetables or just as we may remove from 
tea unwanted leaves by passing the tea through a strainer. For the re- 
moval of large particles, sanitary science has devised equipment called 
a bar rack or coarse screen. The simple flowing of the liquid wastes 
through such a screen removes from the liquid such large solid matter 
as becomes strained out of the flow. It is but natural that the removal 
of captured solids from such a screen should be entrusted to modern 
mechanical equipment. 

Where the removal of this quantity of solid matter is insufficient to 
prepare the sewage for additional treatment processes, the sewage may 
be passed through finer screens which remove still more of the visible 
suspended solids. Such screens may have clear openings as small as a 
32nd of an inch. Because of the rapidity of clogging of such fine clear- 
ances, it is usually necessary to provide mechanical screens for this 
finer straining process. Such screens may take the form of revolving 
drums or revolving discs, which alternately expose portions of the 
screen to the sewage flow and alternately move these portions above 
the sewage flow to be cleaned by brush or scraper mechanisms. The 
liquid discharged from such screens is freed from large particles of 
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visible solids, but contains appreciable quantities of solid matter which 
cannot be successfully strained from the flow. It is, therefore, neces- 
sary to provide additional methods for removing these finer solids 
from the sewage. 

The screenings which are removed by either coarse or fine screens 
are disposed of in various manners. Perhaps the most elementary 
method is to dump this material upon the ground, to cover it with soil, 
or to deposit it in a prepared pit. Today, screenings are incinerated in 
specially designed incinerators or are finely ground by mechanical 
grinders to be left in or returned into the sewage flow for final 
removal by the same devices which remove the finer solids from the 
sewage. The removal of screening from the sewage, or its grinding, 
has many advantages. It may protect pumps and valves from clogging 
by large pieces of rag or sticks. It may prevent large pieces of floating 
material from passing into settling devices. 

Mention has been made of the fact that certain inert materials or 
grit may be contained in the sewage flow. It is frequently essential that 
this material be removed from the sewage prior to ultimate treatment. 
The method utiHzed for removing this grit from the flow is typical 
of the classification process used in the ore industry. 

The design of sewers is based on the principle that certain velocities 
of flow must be maintained in the sewer lines. In order to remove grit 
from the sewage flow without the removal of the organic solid matter 
which should be carried to subsequent treatment processes, so-called 
grit chambers or detritors are provided in which the velocity of flow 
is slackened to approximately one foot per second. At this velocity the 
grit is removed and the organic solids are maintained in suspension 
to be carried along by the sewage flow. The grit removed is processed 
or washed to remove organic matter and may be utilized for fill pur- 
poses. Ingenious mechanical devices are provided to remove and 
wash this grit. 

The degreasing of sewage is effected by short-time floatation in 
skimming tanks and has been greatly improved by the separation of 
greases by aeration and aero-chlorination. 

Removal of Solids by Sedimentation 

Having removed from the sewage flow those solids which are 
capable of being strained from the liquid, or are capable of being re- 
moved at the reasonably high velocities which are maintained in grit 
chambers, it is essential to remove the large bulk of solids which still 
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remains suspended in the sewage. Just as grit was removed by slacken- 
ing the velocity of flow to speeds which would settle out heavy solids^ 
so the lighter organic sewage solids are removed by a similar classifi- 
cation process. When sewage remains quiescent, or nearly so, these 
solids settle from the sewage, leaving a relatively clear supernatant 
liquid. The principle is much like that involved when the Mississippi 
River, upon losing its velocity in the Gulf of Mexico, forms a delta at 
the mouth of the river. 

There are many devices for reducing the velocity of sewage flow to 
such a point that sedimentation occurs. These are usually in the form 
of tanks through which the sewage slowly flows and into which the 
solid matter settles. The resulting clear liquid flows from the tank 
either to the diluting stream or to secondary treatment processes. 

Perhaps the first type of settling device was the septic tank which 
still has a modern counterpart in the septic tank used in farm houses 
and suburban homes not connected with a public sewer system. In 
this tank the solids settle and remain in the bottom where they undergo 
decomposition. An advancement over the septic tank is the Imhoff 
tank, which is a two-storied tank, the upper compartment of which 
is used for the settling of the solids from the liquid and the bottom 
compartment of which is used for the digestion of the solids by bac- 
terial action, A hopper-shaped partition divides the two compartments, 
the solid matter falling onto this hopper, sliding down the incline and 
falling through a connecting slot into the digestion compartment. 

The newest settling device is the so-called plain setding tank of cir- 
cular or rectangular shape. In this type of tank, the principle of sedi- 
mentation is exactly the same as in the septic tank and in the Imhoff 
tank. However, the solids which settle in the bottom of the tank are 
continuously scraped and concentrated by circular or longitudinal 
collecting mechanisms to a collecting sump and from there pumped to 
some point of further treatment. 

In order to increase the speed and efficiency of removal of sewage 
solids, a modern method of chemical precipitation has been advocated 
and is being used. In this process, a coagulating chemical, such as 
ferric chloride or alum, is added to the sewage. This material produces 
an insoluble, heavy floe which adheres to the sewage solids, makes 
them heavier, and causes them to settle more readily in the setding 
tank. In addition to removal of solids which are capable of setding, the 
chemical floe converts the fine colloids into larger particles which can 
be removed by sedimentation. 
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Similar coagulation, without the use of chemicals, has been pro- 
duced by the simple expedient of mechanical mixing. This agitation 
has demonstrated its ability to improve sedimentation efficiencies. 

Filtration of Sewage Solids 

We have seen how large sohds have been removed from sew- 
age by mechanical straining and how finer solids have been removed 
by sedimentation. We have also seen how fine solids, in the colloidal 
state, have been removed from sewage by means of chemical precipita- 
tion and mechanical flocculation. There are, in addition, many solids 
which are not readily removed by these processes, and it is essential that 
other methods be devised for removing these materials from the flow- 
ing liquid if a more highly purified effluent is to be produced. For the 
purpose of removing these more difficult solids, engineers have called 
into use the simple process of filtration, a process which is utilized fre- 
quently in the home and laboratory for the removal of sediment from 
liquid. Filtration of sewage may be effected by passage of the liquid 
through sand filters or through modern type magnetite filters com- 
posed of a shallow bed of magnetic iron ore. Filtration through an- 
thracite coal has also been advocated and used. 

It is interesting that settling tanks in a city of 100,000 population may 
remove as much as 10 tons of solids daily from the 15 million gallons 
of sewage produced by the city. 

Oxidation of Dissolved Organic Matter 

We have reviewed the methods utilized for the removal of the 
major objectionable constituents of sewage — the visible suspended 
solid matter. The matter in dissolved form is equally as objectionable 
from a sanitary sense, and the removal of this material is highly es- 
sential in many localities, because of slight dilution by streams, the 
possibility of nuisance and odor conditions, the dangers of destruction 
of fish life, and many other factors. Sewage contains large quantities 
of nitrogenous matter in a highly unstabilized form, having its source 
primarily in human waste. It is essential that this material be success- 
fully oxidized into more stable forms in the sewage treatment plant so 
that this material, when discharged into the diluting stream, must 
not, of necessity, continue its transformation through the so-called 
nitrogen cycle, a procedure which requires large quantities of oxygen 
which is taken from the oxygen content of the stream waters. This 
robbing the stream of oxygen produces odors and other nuisances. 
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The major amount of suspended solid matter having been removed 
by means of screening and sedimentation, sewage is frequently passed 
through trickhng filters, composed of stones, slag, coal, or other media, 
for removal of colloidal solids and the oxidation of organic matter. 
The sewage is distributed over the stone area by means of rather 
picturesque nozzles or by interesting mechanical distribution systems. 
The sewage then trickles through the stone bed, which is frequendy 
six or seven feet deep, and by contact with oxidizing bacteria contained 
in the filter, the ammonias contained in the sewage are oxidized into 
nitrites and nitrates. The oxidized sewage is then capable of being 
discharged into watercourses without the danger of nuisance condi- 
tions, after setthng of the filtered sewage has removed the humusy 
sohds. 

Today, bio-filters provide filtration of sewage at high rates, by re- 
turn of the effluent to the filter inlet or clarifier, and the production 
of a highly oxidized final effluent which can be readily clarified into a 
clear hquor. 

The trickhng filter or bio-filter is not a mechanical straining de- 
vice; it is rather a trained bacterial circus in which nitrifying bacteria 
produce an interesting chemical transformation of the nitrogen and 
colloidal solids. 

The need for producing a highly oxidized and stabilized sewage 
effluent has led to the development of the so-called activated sludge 
process — a process which is in use in many large cities and a number 
of smaller ones. This process depends upon the contact of sewage 
with sludge which contains large colonies of nitrifying organisms, all 
in the presence of excess oxygen as furnished by compressed air 
through plates or by mechanical agitation equipment which keeps 
the sewage saturated with air. The oxidized sewage is then setded 
and the soHd matter is readily removed from the liquid. The effluent 
from such a plant is clear and highly stabiHzed. 

Removal of Bacteria 

We live in constant fear of germs. Our interest in these unseen 
organisms is perhaps heightened by the fact that so few of us reaHze 
their significance or understand their characteristics. Just as earUer 
man attributed disease and death to mystic spirits, to the disfavor of 
the gods, and to such quasi-scientific principles as unbalanced blood 
and bile, so our present generation has learned to attribute its ills to 
germs. 
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Perhaps in no instance is this fear more reasonable than with sew- 
age. Sewage contains millions of bacteria which have their source 
primarily in the human intestines. Naturally, many of these organisms 
are harmless. However, many may be the transmitters of disease of 
an intestinal or other nature. The discharge of sewage into water- 
courses has been known to result in the transmission of water-borne 
diseases for great distances. There are many classic examples of the 
transmission of typhoid from one community to another along the 
same watercourse because of the pollution of the water supply of 
downstream communities by the disease germs of the upstream sew- 
age. Less spectacular, but perhaps equally dangerous, has been the 
transmission of dysentery and diarrhea. 

It is evident, therefore, that one of the major functions of sewage 
treatment is the removal of the major amount of these harmful bacteria 
from the sewage flow. When it is realized that average American 
domestic sewage may contain as many as two million bacteria per 
cubic centimeter and that a centimeter is about %8th of an ounce, the 
enormity of the task becomes evident. In the sewage treatment plant, 
the removal of the solid matter by means of screens, by tanks, and by 
filters, results in a natural reductio-n in the bacterial content of the 
sewage. Furthermore, the filtration of sewage through trickling or 
bio-filters, or the treatment in the activated sludge process, results in 
a major removal of the bacterial content. In many instances, this quan- 
tity reduction in bacterial content is sufficient to suit the needs of the 
diluting stream. Where further sterilization is essential, the destruction 
of bacteria is obtained by the chlorination of the sewage. The addi- 
tion of chlorine will result in the pracdcal sterilization of the sewage 
and such sewages, after proper treatment, may be safely discharged 
into streams that serve as the water supply of downstream communi- 
ties, or are serving as bathing and recreational areas of people down- 
stream. There are numerous instances in this country where highly 
purified and sterilized sewage is entering watersheds of large com- 
munities. 


Disposal of Sewage Solids 

We have seen how large quantities of sewage solids removed from 
the flowing liquid were deposited in septic tanks, in Imhoff tanks, or 
in plain setding tanks. Some reference was made to the digestion of 
this material by bacterial action. Herein lies perhaps one of the most 
interesting phases of modern sewage treatment practice. There is 
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considerable romance in the process which converts the modey solids 
o£ human life and human living into an innocuous, humusy material 
called sludge. This transformation is performed by anaerobic bacteria, 
or bacteria which flourish in the absence of sunlight and oxygen. The 
process of sludge digesdon is not dissimilar to the process which goes 
on, century after century, in swamp land. We all know how vegeta- 
tion and animal life which has fallen into swamps is transformed by 
a slow process of decomposition into black swamp soil or humus. Sew- 
age bacteria perform this same function upon the complex animal and 
vegetable matter contained in the sewage flow, and sludge is not 
gready different from the swamp soil or humus which we use on our 
lawns and gardens. 

While sanitary science has devised this rapid method for the diges- 
tion of sewage solids into a harmless material, modern sewage treat- 
ment has not been content to permit this leisurely biological transfor- 
mation to rim its course. 

In the so-called separate sludge digestion process, the sludge de- 
posited in settling tanks is continuously pumped to sludge digestors 
where temperatures are maintained at 85^ F. or higher throughout the 
year, in order to produce optimum bacterial conditions and thus to 
increase the rate of sludge digestion. Actually, thermophilic or high- 
temperature digestion has been advocated and used, for the purpose 
of increasing the speed of bacterial digestion to a point where the 
transformation from sewage solid to digested sludge may take a matter 
of days rather than weeks or months. 

The disposal of sludge has been one of the major problems of sewage 
treatment. The sludge removed from digestion tanks and from diges- 
tion compartments has the consistency of light cream, if not its color. 
Sludge may contain from 5 to 10 per cent of solid matter and from 90 
to 95 per cent of water. It is essential to remove the major quantity of 
this water so that the sludge may be handled in the dry or semi-dry 
form. The moisture may be removed from sludge by means of sand 
drain beds called sludge drying beds. Sludge is applied to these beds 
to a depth of 10 to 12 inches and by filtration and evaporation dries to 
a cake about 3 to 4 inches thick, which can be removed from the 
beds by means of ensilage forks or mechanical devices. The dried cake 
may be disposed of as a fill or used as a fertilizer or soil conditioner. 

Several communities are marketing this sludge to farmers and local 
householders, for use on all types of crops and for lawns and flower 
beds. The material is not unlike swamp humus and makes a satis- 
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factory plant food and soil conditioner. A number of cities have 
launched fertilizer ventures and are selling dried^ ground, and even 
enriched sludge. The vegetables you eat, the golf course you play upon, 
the lawn you admire may owe its luxuriant growth to sludge. Thus 
we find ourselves, by a process of hygienic disposal of sewage, back to 
the principles which actuate the Chinese in saving human wastes. 

When the drying of sludge on the sand beds is affected by weather 
conditions or may disseminate odors to nearby residences, these beds 
are frequently covered or surmounted by glass-overs like those used in 
greenhouses. This protection enables the drying of sludge to proceed 
during the complete year and without being affected by precipitation. 

The age of Technocracy has left its imprint on the problem of sludge 
drying. In order to hasten the removal of liquids from the sludge, 
vacuum filters have mainly been used and centrifuges and spray 
dryers have been utilized. Actually, every dewatering device utilized 
in industry has been tried for the dewatering of sludge. Perhaps one 
of the newest trends in sewage treatment practice is the incineration 
of sludge cake produced either on drying beds, vacuum filters, centri- 
fuges or m spray dryers. In these incinerators, the sludge is destroyed 
by high temperature incineration and the only residue of the sewage 
treatment process is an inert ash. 

The ability to incinerate sludge into an inert residue has led to the 
process of destroying sludge by this means, without recourse to digest- 
ing the solids prior to final disposal. Effective incineration of dewatered 
raw sludge is a reality at Chicago and Detroit, for example. 

Digestion of sludge produces a valuable gas which has many of the 
characteristics of marsh gas. It has a normal heat content of approxi- 
mately 625 B.t.u. per cu. ft. and contains about 70 per cent methane 
and 20 per cent carbon dioxide. This valuable heat content is today 
being utilized for the production of heat and power in sewage treat- 
ment plants. The gas is being collected from separate sludge digest- 
ers, stored in gas holders much like the holders used in the gas indus- 
try, or in multi-stage digesters, and utilized for the operation of hot- 
water heaters and of gas engines which may be directly connected to 
generators, blowers, pumps, or other necessary treatment equipment. 

The gas is used for the production of hot water which is circulated 
through sludge digestion tanks for the purpose of maintaining the 
temperature in these compartments at about 85° F. Here is an inter- 
esting instance of ‘‘perpetual motion.” The digestion of sewage solids 
by bacteria produces gas; this gas is utilized for producing hot water; 
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this hot water is returned to the digestor to raise the temperature to a 
point which will produce more rapid bacterial digestion; the more 
rapid digestion produces more gas, which may in turn be used for the 
increasing of bacterial activity and the consequent production of more 
gas. 

The utilization of gas is today making possible the operation of more 
complex and more efficient sewage treatment processes at an economi- 
cal cost. Thus, sanitary engineering has stolen a page from the book 
of the power industry and is today raising the status of municipal sew- 
age treatment to that of an efficient utility. 

Beyond the ABC’s 

This is the simple copybook story of the ABC’s of sewage treatment, 
presented with the absence of detail which is necessary in such an 
elementary review. It merely demonstrates that, for untreated sewage, 
A is for atrocious; B is for barbarous; C is for contaminated. It demon- 
strates, I hope, that for properly treated sewage, A is for attractive; B 
is for beneficent; C is for clean. 

Beyond the ABC’s are the intangibles which have made efficient and 
economical sewage treatment possible, which have raised this phase of 
public works from the realm of a despised, unwanted function to the 
state of a true public utility. 

The foul, neglected plant is gone; in its place stands a works which 
is a public asset, which is an attractive neighbor, and an example of 
municipal progress. Intelligent operation by trained, licensed men, 
beautification of grounds, intelligent public relations programs, and 
rigid cleanliness and odor control, all have focused favorable public 
attention on sewage works. 

Methods of financing sewerage and sewage treatment facilities have 
kept pace with the utility trend. Most states have legal machinery 
which makes it permissive to charge for sewerage services in the form 
of rental fees which guarantee sufficient funds to make these waste 
water facilities as self-supporting as water services. Many cities are 
successfully availing themselves of this financing method, with full 
public approval. 

Stream pollution is dead— -and legislation is helping to bury it. 
What enlightened public opinion has not yet done will be further per- 
formed by anti-pollution laws of states and the nation. New state laws 
have been placed on the statutes; old laws which were in need of good 
teeth have been fitted with dental plates which bite where biting is 
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necessary; two Congresses have labored over national pollution legis- 
lation and there is hope that some kind of unified policy will be 
evolved. 

Sewage treatment, in the measure found necessary for the partic- 
ular local conditions facing each community, is the solemn obliga- 
tion of society. Each process of sewage treatment has its place. It is not 
a question of one against the other, as much as it is the intelligent 
choice of that process or combination of processes which will give the 
most public health protection for the fewest dollars of investment and 
continuing maintenance and operation. It is essential, therefore, for 
every progressive public works official to have a constructive grasp 
of the sewage treatment problems which lie ahead. 

I bespeak the intelligent use of public funds through mature study 
of pollution control, through broad-gauged design, and through sensi- 
ble supervision and operation by trained and experienced personnel. 

It is the function of every official to practice the ABC’s of sewage 
treatment: Anticipate your needs; Build adequate works; and Control 
operation. 


DISCUSSION 

Harrison P. Eddy, Jr. 

Consulting Engineer, Boston, Mass, 

I NOTICED in the introductory statements of Mr. Cohn that he 
qualified himself for giving his paper as having been figuratively 
and practically immersed in his subject for some twenty years. I don’t 
know whether he had in mind the hard-shell Baptist definition of 
immersion, which is thorough and complete, or whether it was a 
partial immersion. I can nearly qualify from the Baptist standpoint, 
and so far as sewage sludge is concerned I have been at least half im- 
mersed in it. 

As I understand from what Mr. Cohn wrote when he sent me a 
copy of his paper, his object in this discussion was to give a talk to 
the public works officials who for the first time were charged with the 
construction and operation of a sewage treatment plant. I think I can 
qualify from the standpoint of a public works official, because I am a 
member of the Board of Water and Sewer Commissioners in the little 
town of Medfield, Massachusetts, which has the oldest sewage treat- 
ment plant in Massachusetts and I think one of the very oldest in the 
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country. It was built in 1876, and so far as I can make out practically 
nothing has ever been done to it from the standpoint of improvement 
or maintenance since it was started. 

A large number of sewage treatment plants now under construc- 
tion throughout the country will before long be completed and ready 
to be placed in operation for the purpose of removing pollution from 
streams, lakes, and other bodies of water. This inevitably means new 
responsibilities for many city officials who will be in general charge 
of the operation of these new plants. It is of great importance that 
these officials be advised of some of the operating problems which 
their new responsibilities in sewage treatment will bring them. 

The efficient operation and suitable maintenance of sewage treat- 
ment plants are quite as essential to stream purification as good design 
and construction of such plants. It is probably no exaggeration to 
state that millions of dollars invested in sewage treatment have been 
wasted in the past as a result of the neglect of cosdy treatment works 
after construction. Fortunately there is a steadily growing apprecia- 
tion of the need for trained supervision of operation of treatment 
plants, and increasing numbers of plants are being operated by techni- 
cally trained men. Some states, in fact, require that plants be run by 
licensed operators. 

If a sewage treatment plant is not managed efficiently, many un- 
satisfactory conditions may result. One of the first results of poor 
operation is deterioration in the quality of the treated sewage, or ef- 
fluent, discharged from the plant. In fact, it is possible for a treatment 
plant to be operated in such a way as to produce an effluent which is 
no better than the incoming sewage. Inefficiently operated plants 
may cause annoyance to the public, due to obnoxious odors, the breed- 
ing of flies and rats, and the production of other objectionable condi- 
tions. The failure of sewage treatment plants to accomplish all the 
purposes for which they are designed often is due to combinations of 
poor management and inadequate funds for operation. One of the 
essential functions of officials charged with the operation of the plants, 
it seems to me, is to do everything they possibly can to see that they 
get adequate funds to operate their plants. They can’t appropriate the 
funds but they can, through education and a struggle, do much to see 
that funds are appropriated. 

It is becoming rather general practice for designing engineers to 
retain for one or two years consulting supervision of operation of new 
plants constructed after their designs. This practice is of benefit to the 
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municipalities because the engineers know the details of the plant, 
for what purpose they were included in the design, and how they 
are supposed to function. Usually the engineers have had previous 
operating experience with these plants which is of value in the “tuning 
up” of a new plant. 

For small plants, where the funds available do not permit the en- 
gagement of a full-time, technically trained operator, the retention of 
consulting engineers to maintain general supervision of operation, 
with occasional visits to the plant, is distincdy advantageous. These 
occasional visits, together with the receipt of regular reports from the 
operator, permit the engineers to give operating instructions which, 
if carried out, will result in maintaining satisfactory performance on 
the part of the treatment plant. 

In Massachusetts this practice has been carried on for over a quarter 
of a century in a number of very small plants where they can’t afford 
to have anything above the intelligence of a common laborer as the 
operator, and yet those plants today turn out just as good effluents as 
they did when they were built. Most of them are old sand filters, which 
are quite common in that part of the country, and where the effluent 
is really a sparkHng water. 

In many states general oversight of the operation of sewage treat- 
ment plants is maintained by the engineering divisions of the state 
health departments. In certain states the health departments require 
monthly records of operation, while in other states they maintain 
regular inspection of plants. In Massachusetts samples of sewage and 
effluent from treatment plants are analyzed monthly. The thorough- 
ness and efficiency of the oversight exercised are largely dependent 
upon the funds available for such service. 

If a well designed sewage treatment plant is efficiently operated and 
suitably maintained, it constitutes a major contribution to the move- 
ment for clean streams. On the other hand, if it is not so operated and 
maintained, it may call down the wrath of the public upon the head 
of the responsible official. 



Sewer Maintenance and Reconstruction 

A Panel Discussion 

Chairman Polk: The subject of sewer maintenance and recon- 
struction is to be presented as a panel discussion participated in by the 
gendemen now before you. The cities represented are all in Cook 
County, lUinois, and are served by the sanitary district of Chicago, 
which reheves them of a disposal problem in so far as sanitary sewage 
is concerned, since this flow is picked up by interceptors and passed 
through the sanitary district treatment plants. 

Our discussion will cover such points as maintenance and operation 
of sewer systems, catch basins and inlet cleaning, cleaning of sewer 
systems, handhng of complaints, inspections, and so forth. These 
matters should be of vital interest to those responsible for the opera- 
tion of sewerage systems in their cities. No one would question the 
necessity of keeping sewers, catch basins, and inlets clean, and yet this 
work is not always fully appreciated by the city officials in charge 
and in some cases it is neglected. 

The other members of the panel are Robert L. Anderson, Superin- 
tendent of Public Works, Winnetka, Anton Pav, Commissioner of 
Public Works, Berwyn, C. A. Walls, Commissioner of Public Works, 
Oak Park, and James A. Williams, Superintendent of PubHc Works, 
Glencoe. 

It has been said that sewer cleaning work should be carried on in 
accordance with a predetermined schedule, including the inspection 
and cleaning of inlets, catch basins, sewers, and connections. In 
Evanston all sewers are inspected at least once every two years and the 
cleaning schedule is worked out based on these inspections. We have 
a large sewer map which is marked with a colored pencil when a sewer 
is cleaned. The use of a different color for each year gives a complete 
picture of the sewer cleaning work. 

I want to ask Mr. Williams to give us his ideas on the matter of 
planning sewer cleaning work. 

Mr. Williams: It seems to me that you are imable to prepare your 
budget covering the operation of sewer cleaning unless you know what 
you have to clean. You won’t know what you have to clean unless you 
have actually determined by inspection the length and size of the 
sewer in need of cleaning, in addition to the ordinary catch basins, and 
also the location of chronic sources of trouble. 


lOI 
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I think we all have sewers to which we fell heir and which were im- 
properly designed or constructed. There are other points along the 
sewer line where trees, such as cottonwoods and others of that type, 
cause a heavy root growth. It is necessary to locate these definitely, to 
treat them as special cases and give them more frequent cleaning than 
you would in the usual routine. We have found it advantageous to 
determine these areas, note them on our sewer cleaning map, and by 
yearly inspections of the areas where great root growth predominates 
make that the first step in our annual sewer cleaning program. 

Also we devote a certain time of each year to the cleaning of our 
catch basin system. It has become so simplified that I hardly know 
what to say about it. It is just a matter of common departmental 
routine. 

We know what it has cost us to clean, not per mile or per inch of 
sewer, but what it costs to clean an individual block or to take care of 
a certain sewer. It is impossible to determine in advance what it is 
going to cost per lOO feet per inch of sewer, because we have sometimes 
found what we thought was a simple sewer cleaning program was a 
reconstruction program, due to a breakdown caused by heavy root 
growth. Except for emergencies of that type I think it is quite simple 
to determine in advance the costs or at least the amounts of money you 
will spend in keeping your sewers clean. 

Chairman Polk: Mr. Pav, have you anything to add to that.? 

Mr. Pav: The only thing I can say to that is that we haven’t been 
confronted so much with the cleaning of our sewers as we have with 
our catch basins. Our trouble is with leaves from the cottonwood 
and the poplar trees, gathering there. 

We make periodical inspections and jot down the catch basins and 
inlets that need to be cleaned, so that when the frost is out of the 
ground and we can get down in the sewers, we can clean them out 
with our eductor. 

Chairman Polk: Do you mean to say that in Berwyn you have no 
trouble at all with deposits in the sewers themselves .? 

Mr. Pav: We have very little trouble with that. Of course we had 
some trouble when the Sanitary District came through with the inter- 
cepting sewer. They used a grouting machine and filled up our sewers 
with the grout. We had to go through with a drag and get the cement 
out of there. Sometimes we would get a telephone call from a home 
where the husband and wife were both working during the day and 
had come home and found their sewer and basement full of cement. 
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Chairman Polk: Doesn’t tliat same thing often happen because 
of the operation of concrete mixers in the street? 

Mr. Pav: Well, we try to regulate that pretty carefully. Whenever 
there is a construction job of any kind going on we insist that the 
contractor flush the sewers properly during the day so that the debris 
won’t setde in the sewer. It is carried on into the main sewers and we 
don’t have any trouble. 

Chairman Polk: You handle that matter by strict inspection? 

Mr. Pav: That is right. 

I think the biggest trouble is that cities have been growing faster 
than the previous engineers figured on when they laid out the sewer 
systems. Now it is left up to the present engineers to remedy. 

Chairman Polk: Mr. Walls^ have you any ideas on the planning of 
sewer maintenance? 

Mr. Walls : I am particularly interested in the gentleman’s remarks 
with reference to planning a systematic method of sewer maintenance. 
It happens that in the Village of Oak Park, a town with approximately 
72,00.0 population, their general attitude, or the attitude of the de- 
partment I might say, has been somewhat haphazard toward sewer 
maintenance. The attitude has always been that what you can’t see 
you don’t have to worry much about. 

In recent years there was a system of sanitary interceptors con- 
structed, costing about two million dollars, which is being paid for on 
the sewer rental basis. It seems to me that the fact that we are col- 
lecting a sewer rental by the quarter puts a responsibility on the 
municipality that they did not assume before. I maintain that you are 
collecting a particular fee for a definite result. The result is, in our 
particular case, that nobody has a flooded basement. 

I think in collecting that fee we now have a legal responsibility for 
possible damages in the event that we do have trouble with flooded 
basements which can be direcdy chargeable to negUgence of sewer 
maintenance. 

That brings me to the necessity for a systematic method of sewer 
cleaning which is not going to end at any time. Our system is designed 
to cover the entire community on an average of about once every 
two years. Added to that, of course, are the particular locations where 
trouble will occur quite often because of the gradient and other con- 
ditions that cause stoppages more often than at other places. 

Chairman Polk: Would you care to add anything to that, Mr. 
Anderson? 
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Mr. Anderson: In our town we have worked out a little embellish- 
ment on your idea of the sewer cleaning map. We have a card index 
system. On a 5x7 inch card is entered a plat of about a block of sewer. 
On the reverse side is room for all the pertinent data, the time when it 
was inspected, the condition found. If it required any cleaning that 
is indicated by a colored flag placed at the top of the card. If it re- 
quired flushing we put one color on, if it required dragging, another 
color. That file is turned over to the sewer foreman and he bases his 
operations upon what is indicated there. 

We try to inspect the system at least once a year. We find in our case 
that because of dead ends or poor grades or other reasons we have 
a few spots that require flushing as often as once a month. Of course 
that is indicated on the card in another way. 

Chairman Polk: How do you do the flushing.? By fire hose.? 

Mr. Anderson: Yes. In a few cases we have a flushing valve in- 
corporated right in the sewer, but they will not permit us to build 
those any longer. 

Chairman Polk: Don’t you think the tendency is to remove such 
devices .? 

Mr. Anderson : Yes. 

Chairman Polk: In Evanston we had some fifty or sixty flushing 
valves and we have now about half a dozen. We find the work can 
be done just as well and more cheaply perhaps by the use of fire hose 
connected to a hydrant. 

Mr. Anderson: We find the same. 

On these cards are also entered data as to required repairs. If the 
bricks of a catch basin are falling out you can locate by another 
colored flag just where they should go. 

Chairman Polk: It seems like a very good system. May I ask if you 
have had any trouble from the maintenance required by the attack 
of a concrete sewer by sewer acids.? Our communities are largely 
residential and we may not have that trouble. 

Mr. Anderson: We have not had that trouble, and in our case we 
restrict the use of concrete sewers to storm sewers. We have separate 
systems. 

Chairman Polk: Do you have any of that trouble in Oak Park, 
Mr. Walls.? 

Mr. Walls: We have no industrial area to speak of. Ours is a 
combination sanitary stone wall system. The old laterals are all 
vitrified tile. However, the new construction is reinforced concrete. 
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Chairman Polk: I should like to ask Mr. Walls what department 
he thinks should be responsible for the cleaning of catch basins and 
inlets. Should it be the sewer department, as such, because these 
devices are part of the sewer, or should it come under the jurisdiction 
of the street cleaning department because it is part of the pavement 
system ? 

Mr. Walls: I think it should be a combined responsibility of the 
engineering department and the sewer cleaning department, very 
definitely, because there is a check by the engineering department on 
what is necessary for possible reconstruction. As far as the sewer de- 
partment itself is concerned, the proper maintenance and operation 
of the sewer system is their sole objective. I think that if it is detailed 
to any other department it becomes a secondary proposition to that 
department. 

Chairman Polk : And probably would be neglected. 

Mr. Walls: In most cases. It has been my experience recently in 
checking around a great number of communities as to their general 
attitude toward sewer maintenance and cleaning that in 95 per cent of 
the cases the attitude is a haphazard one. They don’t clean unless 
some particular trouble develops here or there. To me it is just as im- 
portant to maintain and clean sewers to function in the way they were 
designed to function as it is to clean the gutters in the streets. That is 
not the general practice in our particular metropolitan area, as is 
evidenced by the outmoded type of sewer cleaning equipment that 
various communities have. 

Chairman Polk: Mr. Pav, have you any idea as to where the 
responsibility for cleaning work should be? 

Mr. Pav: In Berwyn we have it divided. The street department is 
responsible for the cleaning of the catch basins and the inlets and the 
trap. If there is anything wrong outside of that it is up to the water 
department to get down to the sewer. 

Chairman Polk: The water department takes care of the sewer 
maintenance? 

Mr. Pav: Yes. We have been working together very nicely. We 
have a Mr. O’Brien, who really grew up with the City of BervTyn, 
and he knows the sewer problem there. He doesn’t even need the 
plat to tell what type of sewer there is in a given place and what type 
of equipment he needs to get down to it. 

Chairman Polk: One of these walking encyclopedias. 

Mr. Anderson: What happens when he dies? 
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Mr. Pav: We have just finished a general survey of our sewer 
system by means of a W.P.A. project. We have that pretty well up to 
date now, so that in the event Mr. O’Brien should die we will have 
some records. 

Chairman Polk: What do you think about this subject, Mr. 
Anderson? 

Mr. Anderson: It really doesn’t come up in my city, because it is 
a smaller city and the whole thing is under one head. I have charge of 
all the sewers and the streets and cleaning the basins, etc. 

Chairman Polk; I beHeve that is also true of Glencoe, isn’t it? 

Mr. Williams: In the type of government we have in Winnetka 
and Glencoe the managerial office runs everything and there is no 
division of responsibility. We do combine the forces of the street de- 
partment, the sewer department, and the water department in case of 
any emergency. All three of the departments are equally familiar with 
the sewer system so that at any time we can use any of the three 
departments as a complete unit and they will be able to do the work 
as if it were specialized in one department. 

Chairman Polk: The three general methods of cleaning catch 
basins and inlets are eductor, hand, and machine bucket. Which 
method do you use in Winnetka, Mr. Anderson ? 

Mr. Anderson: Up to last year we used hand methods. I got tired 
of watching the boys stand around like W.P.A. crews on the street, 
perhaps getting out a shovelful every two or three minutes, and I 
evolved a machine-winch-handled clam bucket for this use. It has 
worked out rather well. 

Chairman Polk: Would you mind describing that equipment? 

Mr. Anderson; I’ll be glad to. It is a one cubic foot clamshell 
bucket of our own design and construction, just large enough when 
closed, to fit inside the manhole cover or catch basin cover. Our 
covers are all standardized, as are yours. It is dropped closed into the 
basin, opened, loaded, and removed. It is mounted directly upon a 
standard dump truck body and is powered by a one and a half horse- 
power gasoline engine through a worm and pinion reduction arrange- 
ment to two small drums. It is a two-line bucket. 

We have found that we have been able to operate it quite success- 
fully and are getting good results. Our basins are cleaned once each 
year. Last year we cleaned about i,ioo basins, getting an average of 
one-third of a cubic yard of material from each one, and averaging 
about twenty basins per day with a crew of two men and a truck. 
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The advantage o£ the outfit, as I see it, is that it is comparatively 
inexpensive. We don’t have a lot of money tied up in equipment. The 
truck is an ordinary dump truck used for regular street work. When 
the outfit is not in use we just swing it off and store it away. 

I don’t put this out as any substitute for perhaps more efficient and 
better equipment that is on the market in the way of eductors, but 
in the case of a small city I don’t believe that the investment involved 
in such equipment is justified at all. 

Chairman Polk: I believe that there are a number of these items 
of equipment that we can develop in our own departments. 

How do you handle this work in Berwyn, Mr. Pav.? 

Mr. Pav: As I told you, we are using the Elgin eductor. Of course 
where the catch basin has not been cleaned for some time we actually 
have to get down in there and dig it up. On the average, I will say 
that we can clean only about five catch basins a day. That is getting 
about three yards of sludge out of each catch basin. The cost is about 
$2.40 per catch basin. 

Chairman Polk: You had an aggravated condition, no doubt. 

Mr. Pav: Yes. We had an election every two years and before you 
got your department organized they were out. Now we are operating 
on a four-year basis and we can accomplish something. 

Chairman Polk: Do you use hand or machine methods in Oak 
Park, Mr. Walls? 

Mr. Walls: We use the eductor method and thoroughly get over 
about 3,500 catch basins once a year with that one unit. There are 
certain parts of the district that have to have attention more often by 
reason of the application of cinders and sand during the icy weather 
and also the leaf trouble that we have in some particular areas. They 
are cleaned once a year and we have no trouble in getting the solids 
out by the process that we are using. 

Chairman Polk: Do you have any problem in maintaining or 
keeping clean the connections between the sewers and the catch 
basins ? 

!Mr. Walls: None at all. 

Chairman Polk: Does that present a problem at all? 

Mr. Walls: Not so far. It is an exception when we have to do any 
maintenance work of any kind on those connections. I think the 
answer to that is our cleaning schedule. 

Chairman Polk : Are they generally on a steep enough grade to be 
self cleaning? 
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Mr. Walls: They are. 

Chairman Polk: Have any of you had any trouble with that prob- 
lem? I am speaking of the connections between the basins and the 
sewers proper. 

Mr. Anderson: If they are kept clean there is no reason for any 
trouble there. 

Mr. Walls: I might add this to support the gentleman from Ber- 
wyn. When the interceptor sewer was built we developed a lot of 
trouble, as he did, in that the stuff from the mixer was just flushed 
into the gutter at certain locations, and of course we had to take up 
some of the connections between the catch basins and the sewers 
proper. That was due to lack of proper inspection. 

Chairman Polk: How do you dispose of the material in the basins 
and sewers? 

Mr. Walls: We take that out to our village dump. I can’t see any- 
thing objectionable about it. We haven’t had any complaint in that 
connection. 

Chairman Polk: Do you handle that in that way, Mr. Anderson? 

Mr. Anderson: Yes. As soon as the water drains off it is quite 
inoffensive. 

Chairman Polk: I think perhaps we all find it that way. 

Mr. Walls: I might add that we have run into a little trouble this 
year. I am trying to analyze the cause of the fumes that seem to come 
from the catch basins. They are supposed to be sealed. Of course we 
went through a pretty dry period this summer. We are in a mosquito 
abatement district and it is the practice in that district to treat all of 
our catch basins and inlets. I am raising the question of whether the 
odor is the result of the fact that the catch basins had not been cleaned 
or whether it is the result of the material that is put in by the mosquito 
abatement district. 

Chairman Polk: Do you think that gives rise to the complaint of 
odors ? 

Mr. Walls: I believe it has some bearing. 

Mr. Williams: I had occasion to go after our local commission on 
the same thing. It was brought to my attention by the fact that some- 
body dropped some keys into a basin. We have a separate system there. 
There is no sanitary sewage in our storm system whatever. On sending 
a man down there and stirring that thing up a very strong odor arose 
of what I considered sanitary sewage. I began to be worried for fear 
there might be a cross connection of some kind. We made a very 
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careful study and could find no connection for the introduction of 
sanitary sewage, but my sense of smell told me definitely that that 
was sanitary sewage. The only other thing that I could think of was 
this emulsion they had been spraying on the surface of the water in the 
catch basins. I found that they had ceased using the emulsion with a 
soap content about a year ago and were now using nothing but 
crude oil. 

That doesn’t solve the problem, but I still think that is what caused 
the odor. All I got from the official in charge was an evasion. 

Chairman Polk: How do you handle complaints of sewer stop- 
pages that come into your department, Mr. Anderson.? 

Mr. Anderson: We try to handle those by avoiding them. 

Chairman Polk: You anticipate the possibility and remove the 
cause ? 

Mr. Anderson: We have had very few complaints of street sewers 
stopping up. Of course the house laterals stop more or less continu- 
ously because of the root formation, but we disclaim the maintenance 
of any house lateral from the main sewer. 

Chairman Polk: Do you mean to say that you get no root trouble 
in the sewers themselves.? 

Mr. Anderson: None at all. 

Chairman Polk: It is very possible, of course, for roots to pass 
down the lateral and get into the main sewer. 

Mr. Anderson: We have had none of that. We clean the main 
sewers often enough so that there have been, I think, only two oc- 
casions in the last four years where we had any stoppage of a public 
sewer. 

Chairman Polk: How are the sewer connections made in your 
town, Mr. Pav? Are they made by a plumber or does the city make 
them.? 

Mr. Pav: Our city was laid out some years ago and every subdivider 
took care of that himself. We find that if there had been experienced 
men doing that work we could have avoided a lot of trouble. Our 
main difficulty now is from the gasoline stations. We have adapted 
an ordinance, such as they have in Chicago, requiring three inter- 
cepting catch basins and then the main catch basin to our main sewer. 
We have set a limited time during which they must put in these 
catch basins or else we will revoke their licenses. 

Chairman Polk: Have you had any trouble in Oak Park, Mr. 
Walls, from garage wastes .? 
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Mr. Walls: No, none to speak o£. 

With reference to your question regarding sewer stub connections, 
in our recent program of cleaning we ran into a lot of difficulty due to 
improper connections being made to the main-line sewers. The 
trouble was caused by poor workmanship in putting a tap into a pipe. 
It might stick in an inch and a half and it might stick in three inches. 
The result was that when we tried to get our equipment through it 
was impossible to get by those connections. 

As a result of that we have made a ruling that whenever it is neces- 
sary to make a connection to pipes, say eight, twelve and fifteen inch 
sizes, that the section of pipe be taken out and a regulation con- 
nection put in. 

Chairman Polk: That is very good practice. 

Do you handle it that way, Mr. Williams ? 

Mr. Williams: We follow the same method. We require the con- 
nections to be made by a plumber under our inspection. In every 
case of sewer connections our inspector is on the job from the time 
the pipe is broken until it is replaced, cemented up, and plugged or 
connected. We don’t accept anybody’s word except our own. We 
charge a $5 sewer connection fee which is more or less standard. 
That is credited to the billing department as a portion of the income 
for defraying the expense of the operating department. 

Mr. Walls: Whose responsibility is it to make the sewer connection 
in to a new house? You may run into the problem where a particularly 
large lot is divided and there is no stub connection at the street. Whose 
responsibility is it to take care of that particular connection as far as 
the cost is concerned? 

Mr. Williams: The person who will be served by that connection 
is responsible. We base that practice on the theory that, at least in our 
area, the connections have been put in in years gone by under a 
special assessment procedure and are paid for by the property benefited. 
To my mind there is no reason why the people of the town at large 
should pay any portion of a private expense. 

Mr. Walls: Is that also true with reference to maintenance? 

Mr. Williams: Yes, in our case. We maintain nothing beyond the 
main sewer lines. 

Mr. Walls: Maybe we are a little bit too generous. We assume the 
maintenance of that particular stub from the house out to the curb 
line to be the property owner’s responsibility, but anything under the 
pavement proper we assume to be our responsibility as far as main- 
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tenance is concerned. However, the cost of a new connection is the 
same as in your case. 

Mr. Anderson : Who actually makes that new connection ? 

Mr. Walls: The plumber makes it under the inspection of the vil- 
lage. We also require a $50 deposit to cover the type of backfill we 
think necessary, which in most cases is sand or screenings. We permit 
no backfilling of soil that comes out unless it happens to be suitable 
sand. I think that is a very good practice. 

Mr. Anderson : Do you let the plumber do the backfilhng or do you 
do that yourselves ? 

Mr. Walls: We assume that obligation and pay for it out of the 
I50 deposit, returning the balance. 

Mr. Anderson: That is the practice we follow also, because we 
found backfilhng to be very hard to inspect. Unless you have men on 
whom you can rely pretty well you may get a poor job in spite of the 
fact that you stand over it the whole time. 

Chairman Polk: You mean the contractor’s men. We handle that 
in Evanston by charging a fee, as you do, to allow the department itself 
to put in the backfill. 

Chairman Polk: Have you had any trouble from freezing of inlets 
or catch basins, Mr. Anderson.^ 

Mr. Anderson: We do occasionally in very cold weather, but we 
have been able to control it by the use of calcium chloride. Whenever 
we have one that is frozen badly enough to cause flooding around an 
intersection we can usually clear it by the introduction of some calcium 
chloride. Salt will do the same thing. 

Mr. Pav: We handle it in the same way. We try to keep them clean, 
if there should be any snow on the ground, so that we won’t have that 
experience. Before you get over there you have a flooded area and get 
a thousand different complaints. 

Chairman Polk: At this time of year, of course, there is clogging of 
these inlets due to leaves. That presents a problem to prevent street 
flooding. 

Mr. Walls: We assume the obligation of picking up all leaves. 
We require generally that everybody put their refuse in proper con- 
tainers, but when you get leaves coming off of property about 200 
feet deep by about 100 feet wide, they will rake them off the lot and 
deposit them in the street. As far as the pick-up is concerned, that is 
the lesser of two evils, because it is easier to pick them up at that lo- 
cation. You can’t insist that the individual put them in a container 
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because it would take a truck-sized container to handle them. I£ there 
happens to be a rain between times most of them are down the catch 
basin and the intersection is flooded. I have yet to find any means of 
remedying that sort of condition. 

Chairman Polk: It causes a lot of complaints. 

Mr. Walls: Yes. Of course the person with a small lot to maintain 
resents the fact that his neighbor up the street will put his leaves out 
in the street, and he thinks the village should do something about it. 
I don’t know what you can do. 

Chairman Polk: I understand that you don’t have that trouble, 
Mr. Williams.? How do you account for that? 

Mr. Williams: Our oldfashioned village streets help a great deal. 
We have, in the main, narrow winding streets averaging i8 feet in 
width, without curbs. The people living there seem to want to keep 
it a sort of rural appearing community. The passing of automobiles up 
and down the streets effectively blows away all the leaves in most 
cases, and the people have been pretty well trained. Most of them 
collect their leaves and burn them in a suitable space. Some of them do 
burn them on the pavement, much to our disgust, but in most cases 
they burn them on the driveways or in other areas provided for that 
purpose. We don’t have a very great leaf problem, which is just our 
good luck, I think. 

Chairman Polk: I think the absence of curbs and gutters, as you 
explained, is a factor. 

Mr. Williams: We do have some trouble on our wider, curbed 
streets, but not on the uncurbed streets. 

Chairman Polk: I think we ought to touch on the reconstruction 
features of this problem. I am going to ask Mr. Anderson if he has 
much of that work come up in Winnetka. 

Mr. Anderson: I wouldn’t say that there is a great deal, Mr, Polk. 
We do have, as everybody has, occasions where sewers will fail for 
various reasons and they just have to be dug up and replaced. 

Chairman Polk : What are the commonest causes of failures where 
you have had to replace ? 

Mr. Anderson: In our case I think the most common cause is poor 
subsoil. It happens that a substantial portion of our town is built in a 
low area, where there are quicksand pockets, peat, and poor soil in 
general, and the matter of support is quite important. I have had suc- 
cess a few times in reducing the cost of replacement of such sections 
by the expedient of slipping a piece of corrugated iron pipe through 
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the old pipe, where the size was such that it could be reduced a couple 
of inches without any trouble. 

Chairman Polk: For how long a space? 

Mr. Anderson: Well, I did it under a pavement intersection a while 
ago, where I put in about 35 feet of sewer, from one end. 

Chairman Polk: That cuts down the capacity of the sewer very 
slightly. 

Mr. Anderson: In that case it was 24'inch pipe and I think we cut 
it down to 21 inches. 

Chairman Polk: Do you have any problems in that connection, 
Mr. Williams? 

Mk. Williams: We have had some problems which arose from 
improper engineering and improper construction in the very early 
days of Glencoe. We found sewers built at improper grades, and 
mainly on our storm sewer system an attempt was made to construct 
a combination manhole and catch basin. They were placed at points 
required by surface drainage and not particularly well located for the 
purpose of cleaning or lamping through a sewer. 

Then we found that if there was to be a slight curve— not a great 
bend but a slight curve in the sewer — ^they just went ahead and put in a 
piece of curved pipe and forgot about it. As we have a separate storm 
sewer system, our basins are not trapped. Those that were trapped were 
built so that we had to break out an area around a catch basin and 
reconstruct it before we could operate our sewer cleaning machine. 
We found other instances where the outlet of a catch basin was con- 
siderably higher than the inlet of a large sewer, which was introduced 
to it in its dual capacity as a manhole in that case. 

We have had some very peculiar things happen. However, we are 
solving our problems as rapidly as we can with our own forces without 
attempting to reconstruct large areas of sewers. 

Chairman Polk: Do you have to rebuild sewers very much in 
Oak Park, Mr. Walls ? 

Mr. Walls: To date we have had practically no rebuilding. 

Chairman Polk: We have had several cases of failure in shallow 
sewers under a very old pavement which impact had caused to crack at 
the top. 

We have been talking for almost an hour. I think we will throw 
the meeting open now to general discussion or questions. 

Mr. Walls: I should like to ask a question having to do with the 
size of the manhole opening in relationship to the size of the pipe. 
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Should it not be general practice to construct manhole openings with 
some definite relationship to the size of the pipe that is below the 
ground^ in order to expedite the cleaning of such pipes ? In my com- 
munity the manholes are standard. The biggest piece of equipment 
that I can get inside the pipe is regulated by the size of the manhole, 
which is 19 inches. Why isn’t it common sense, in the case of a 5-foot 
pipe or a 7-foot sewer, to have an opening that would facilitate the 
cleaning of that particular size pipe? 

Mr. Anderson: Do you think you could handle a 7-foot bucket 
in a 7-foot sewer? 

Mr. Walls: It is not a question of handling a 7-foot bucket. 

Mr. Kenneth J. Knapp (Rochester, N. Y.) : We have special man- 
hole covers 3 feet in diameter for grate catchers. The grid is removed 
from those catches by a small clamp. Where we have large sewers we 
carry up a rectangular box to the manhole, 4^ x 3V2 feet. There are 
two precast slabs, one of which has a small opening set in. Both of 
those slabs can be removed and you have your opening all the way 
to the main sewer. 

Mr. Walls : The point I am raising is that generally throughout the 
metropolitan area the practice is to have one standard manhole cover. 

Mr. Knapp : I think 19 inches is too small. 

Mr. Walls: Ours are 22 inches. However, the maximum size you 
can get up and dump on the street, which is the system we are follow- 
ing with our present equipment, is a 19-inch bucket. In some cases if 
you could get a larger capacity bucket, possibly smaller in total area, 
you could still get the small amount that remains on the sides and 
clean your pipe thoroughly. We are unable to do that at the present 
time. 

Mr. Pav: I should think, Mr. Walls, that you would have less trouble 
with the large sewer than you would with the small one. 

Mr. Walls: That all depends upon the condition of the sewer and 
the gradient that the sewer is on. As you know, in our particular 
vicinity, based on the physical characteristics of the country, the old 
main line sewers were laid on pretty flat gradients in order to get the 
proper outfall at that time. Since the Sanitary District of Chicago 
has put through their new interceptor, of course our interceptors are 
down deep enough and have the proper gradient, but that still doesn’t 
satisfy the conditions on the old outfaUs. They haven’t any cleaning 
velocity. There are sewers up there 7 feet in diameter with 15 inches 
of sludge in the bottom to get out. I have got to get it out. 
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Chairman Polk; Does the Sanitary District handle your storm fall? 

Mr. Walls: They take care of everything in the way of combina- 
tion storm water flow and sanitary sewerage down through their main 
interceptors. 

Chairman Polk : That isn’t the case in the north shore communities. 
We dispose of that separately. 

Mr. Jean L. Vincenz (Fresno, Calif.) : I think I can help Mr. Walls 
a litde. In Los Angeles County we use what are called sewer holes. 
That is nothing in the world but a barricade made of boards which 
fits the sewer fairly well — not too well — and is put down through the 
manhole in sections and then bolted together. The sewage backs up 
behind the barricade and spills over. The spill-over causes a self-scour 
and the whole will go down stream with the weight of water behind 
it. It has a cable hooked to it and it isn’t difficult to pull back up. 

That is the way they clean their large sewers in Los Angeles 
County. As far as details are concerned, I am frank to tell you that I 
can’t answer you. 

Chairman Polk: Thank you, Mr. Vincenz. That should be of some 
assistance. 

Mr. Vincenz: It works. It is being used still. 

Mr. Anderson: Mr. Polk, it came to my notice the other day in 
connection with the almost standard practice in our area of using 
catch basins that a good many other sections of the country do not 
use them at aU. It seems that in many of these places the more stand- 
ard practice is simply to use inlets ^vithout any sump whatever. I think 
some explanation might be in order of the reason we find it necessary 
to use catch basins in our area. 

Chairman Polk: I think the tendency is to get away from the use of 
catch basins. We are putting in very few now. 

Mr. Anderson: Where you can get sufficient fall to keep your 
velocity enough to carry it away, they aren’t necessary. 

Chairman Polk: I do think where you have unpaved streets you 
have to retain the catch basins. Probably 25 per cent of our streets are 
still unpaved. 

Mr. Walls: That is their reason in some places for adopting that 
style of inlet; there isn’t enough debris coming off the street to justify 
the construction of a standard size catch basin. 

Mr. Anderson: That and the fact that they have high gradients on 
the sewers which run to high velocity. In this hilly country around here 
I can see that there would not be much chance of any deposit. 
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Mr. Samuel Greeley (Chicago, 111 .) : Do you find it desirable to 
include in the Sewer Department budget an amount for reconstruction 
of sewers, for instance for the removal of chronic sources of trouble 
of which you spoke If there is such an allocation in the budget is it 
a substantial part of the budget ? 

Chairman Polk: I can answer that for Evanston. I have found it 
necessary to have such a provision and we get about $4,000 a year. 

Mr. Greeley : That is a very small proportion. 

Chairman Polk: Yes, but it does take care of a certain amount of 
replacement. 

How is that handled in any of the other cities ? 

Mr. Williams: Ordinarily we budget around $2,000 a year for re- 
placements, which in our case is approximately 25 per cent of the 
total sewer maintenance budget. We find that we are able to use it 
and could use more every year. Most of our failures have been on deep 
large sewers, that is, sewers of 24 inches and up, and they have been 
caused by unusual circumstances. We had one case where the sewer 
was constructed at the bottom of a ravine, which was then filled, 
apparently with broken blocks of concrete pavement about 10 feet 
square. Those were dropped down on the sewer on top of a small 
amount of fill. They shattered the sewer on the upper surface and it 
gradually went to pieces. When it did go, the whole thing broke up. 
We had to replace about 300 feet of 24-inch sewer in a cut about 
20 feet deep filled with broken slabs of concrete 10 and 12 feet square. 

Chairman Polk: That brings up the question as to what would be 
a proper budget for a sewer department. The per capita expenditure 
in Evanston is around 30 cents. I am wondering how that compares 
with the general provisions for that purpose. 

Mr. Anderson: Does that include catch basin cleaning? 

Mr. Greeley: I recently made up a budget for a sewer rental 
proposition for a city of about 600,000, and my recollection is that we 
had for regular sewer maintenance, catch basins and the like, just 
about the figure you mention, 30 cents per capita. We also had in- 
cluded in that about 40 per cent of the total budget for reconstruction. 
It is a very old system and that is what prompted me to ask that 
question. 

Mr. Anderson: I think ours would run about 50 cents per capita. 

Chairman Polk: That is rather high. 

Do you happen to know, Mr. Greeley, what is a normal figure for 
that, if you can strike an average 
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Mr. Greeley; I can’t remember^ except that in arriving at 30 cents 
we did tabulate the cost from quite a number of cities where the 
records were well kept, for instance in Cincinnati. We were reasonably 
in line with the experience in these other cities. 

Mr. Walls: I think in our system of sewer rental the act provides 
that i/25th of the total yearly collections may be used for maintenance 
purposes and in addition i/25th may be used for reconstruction pur- 
poses. The maintenance, of course, is restricted to the actual cleaning 
of the system and the other i/25th is for the extension of the system 
where necessary. 

As far as the total figures are concerned I don’t recall them ex- 
actly, but they are in my mind as being about $9,000 a year, which as 
far as our system is concerned doesn’t appear to be adequate at all. 

Chairman Polk: It was brought out before, I think by Mr. Eddy, 
that it is advisable for all of us to attempt to obtain enough funds to 
carry on these activities properly. I know I have endeavored to do that. 
I have been able to almost double the appropriation for sewer cleaning 
or sewer maintenance purposes in our town and I think we are 
getting close to the normal amount that should be used for that 
purpose. 

Mr, F. T. Paul (Minneapolis, Minn.) : We have varied in the last 
ten years from 16 cents per capita to the present 18 cents, which in- 
volves the maintenance not only of our sanitary sewers and the opera- 
tion of two small pumps but also the maintenance of our storm drain 
system, which is becoming quite large. We are attempting to separate 
our sewerage. We have about 25 per cent of the city separated now. 

Mr. Anderson : It occurs to me, Mr. Polk, that this matter of cost 
per capita might vary quite a litde according to the type of city. 

Chairman Polk : I should think it would. 

Mr. Anderson: In the more densely populated city there will be 
less footage of sewer per person than in the more far-flung one. 

Chairman Polk: And the type of building, of course, will affect it. 
In your city you have homes on large areas, where there is a good deal 
of ground around each home. 

Mr. Pav: I should like to ask if anyone has had any experience in 
installing a sort of basket in catch basins to catch some of the refuse 
that goes down there, so that you can come along periodically with 
your truck and not lose any time with an eductor ? You just take it out 
and throw it in a dump truck and pass on. 

Some of the councilmen thought I was spending too much money 
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on cleaning sewers and catch basins and wanted me to try it out. I 
said I would inquire of the various representatives here. Has anybody 
tried it? 

Mr. George R. Thompson (Detroit, Mich.) : About fifteen years 
ago Lansing, Michigan, tried out such a bucket. I don’t know whether 
they have continued with it or not. The high cost of the original con- 
struction, the maintenance, and the extreme difficulty of breaking the 
suction of that bucket seemed to mitigate against it. 

Chairman Polk: The idea is good in theory but perhaps not so good 
in practice. 

Mr. Edward S. Rankin (Newark, N. J.) : Mr. Rosengarten, as I 
remember his talk yesterday, spoke of that feature and showed a view 
of a basin which had a bucket inside it. My objection to that is that 
you would have to have the diameter of your basin the same size as 
your opening into it, which would mean a very small catch basin. 
In other words, if you had your basin larger the bucket wouldn’t come 
out through the opening. 

While I am on my feet, I might tell you of the way we handle the 
house connecdon matter in my city. It is all done by a department 
separate from the regular maintenance department— a gang which 
does nothing but take care of house connections, either laying them or 
repairing them when necessary. We take care of them from the main 
sewer to the curb line, and if there is a stoppage we do the work from 
the curb out. We don’t allow any plumbers to touch them. But from 
the curb in it is up to the plumbers and it is paid for by the property 
owner. We also charge the property owner for our work if we find it 
is not our fault in original construction. 

Mr. Vincenz: It seems to me that the discussion of catch basins 
versus inlets would be better if a few more questions were asked. For 
four years I was in the same position as some of you, able to get 
around to a catch basin only once a year on the average and finding 
about a third of a cubic yard of material to remove. The ordinary 
street sweeper passing up and down a street will pick up much more 
than a third of a yard of material during the course of an ordinary 
cleaning. A rain storm will take all of that material down, and you 
have perhaps thirty or forty such storms during a year. The result is 
that you are washing into the sewer line far more material than the 
catch basin can hope to intercept during the course of a year. 

It seems to me that all of this discussion is worrying about the 
tail rather than about the animal itself. If the catch basin were 
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eliminated completely you would not appreciably add to the cleaning 
load on the main line and you would avoid definitely many headaches 
in cleaning the catch basins themselves. 

The other question which still sticks in my mind has to do with the 
backfilling which you have described. I have been wondering about 
the reasons for the introduction of new backfill in every possible 
installation. If that is necessary in all cases on the laterals why isn’t it 
necessary as well on main line sewer construction? Do you bring in 
new backfill on your main lines ? 

Mr. Walls: That is the policy. For instance, in the case of any 
storm water sewer system that might be put in as a part of an im- 
provement, the state requires that you use sand or screenings as back- 
fill under the pavement that comes under their jurisdiction. 

Mr. Vincenz: I can understand following the law, but I am trying 
to find the reason for it. Many soils are perfecdy satisfactory as backfill. 

M!r. Walls: I agree with you. I think as far as the stub connections 
are concerned it is merely a safety measure adopted by the municipal- 
ities. Unless that material is put back mechanically, that is, mechani- 
cally tamped and then paved immediately thereafter, you have not got 
a satisfactory backfill. However if you use sand or screenings then the 
backfill is going to be reasonably satisfactory. I think that is the 
justification for it. 

Chairman Polk: I think Mr. Walls probably is referring more di- 
rectly to underground work done in advance of paving which is going 
to follow very shortly. 

Mr. Walls: It is true also of all openings made by the utilities. 
Unless the material coming out of the particular hole is satisfactory for 
backfill in our opinion, we insist that either sand or screenings be 
brought in. In general, in our community, it is rather a hard lumpy 
clay which cannot be compacted satisfactorily. 


Streamlining Storm- Water Inlet Design 

Walter E. Rosengarten 
Lower Merton Township Engineer, Ardmore, Pa. 

M uch of the work of the engineer is awe-inspiring and may attract 
the attention of the general public. A great bridge may be 
wonderful, a dam stupendous, or a parkway beautifuL While many 
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other problems o£ the engineer are less inspiring, they are nevertheless 
of real importance in order that the structures may function properly. 
Storm-water inlets naturally fall in this latter class and too frequently 
their design does not receive the attention it deserves. All too often 
pipes and culverts valued at thousands of dollars are buried in the 
ground and never have an opportunity to function to capacity be- 
cause of insuflScient and inefficient inlet facilities. Let us therefore 
consider the proper design for this forgotten structure. 

The function of the inlet is to receive storm water from the surface 
and pass it rapidly and efficiently to an underground drainage system. 
This is desirable (i) to prevent erosion along the road edges, (2) to 
reduce road maintenance expense, (3) to eliminate flooding, (4) to 
reduce damage to abutting property and (5) to dispose of water 
rapidly into its natural channels. 

The proper location for inlets requires consideration. Practice has 
indicated that generally when sufficient water is collected on the 
surface to fill a 12- or 15-inch pipe, it is time to install an underground 
system. Along a roadway it is usually desirable to place inlets at 
intervals of 300 to 500 feet. This spacing is, of course, dependent on the 
width and grade of the road, also on the slope and the extent to which 
the abutting property sheds surface water toward the roadway. At 
corners it is better that the inlet be placed on the tangent adjoining 
the corner rather than in the middle of the curve. 

The design of the inlet is comparatively simple but there are certain 
features which deserve attention. Basically it may be standardized but 
the location often calls for variations to suit the particular conditions. 
An inlet is essentially a box, which should be of sufficient size to col- 
lect the water and pass it to an outlet pipe without conflicting cross 
currents. It should be large enough for a man to enter or to operate 
pipe cleaning equipment. It should be not less than 18 inches in 
width by 4 feet in length. The base can best be constructed by placing a 
5- or 6-inch concrete slab of 1 12^2 -5 mix. The surface should be flush 
with the flow line of the oudet pipe and slope toward it from all 
sides. If there is also an inlet pipe, the floor should be shaped to cor- 
respond to the lower third of the pipes to provide a smooth flow in the 
box. In many communities a pit is constructed to catch stones and silt. 
Where storm drains are laid on straight lines and grades between 
inlets or manholes, these basins have not been found necessary except 
where trapped inlets are required. They are in fact undesirable, since 
they interfere with free flow and serve as mosquito breeding pools. 
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Upon the concrete base are placed the side walls^ usually 8 inches of 
brick. Pipes entering the inlet are built into the walls with at least 
8 inches contact surface to prevent leakage and erosion. Weep holes 
are essential on the road side of the box at an elevation slighdy below 
the subgrade of the road so that the water may be readily removed 
from the low point. If the surrounding ground is wet, small holes 
should be placed on all sides of the box with a blind drain of stone 
around the outside of the hole. 

The mouth of the inlet requires special attention. In many cases 
this can be constructed with a row of brick placed on edge, or of 
concrete. The upper surface should be inclined about i inch in 4 inches 
towards the box. This will assist materially to invite the water from 
the road to enter the inlet. To assist still further, the speed of flow 
on hills should be reduced by decreasing the grade at the mouth. 
This can be done by streamlining or depressing the gutter for a 
distance of 10 or 12 feet above the inlet, this to amount to 3 to 4 inches 
as the inlet is approached and returning to normal curb height at the 
lower side of the inlet. It is not unusual on steep streets to see the 
water in a paved gutter pass the inlet. The designer has several con- 
flicting requirements to meet. The gutter cannot be warped excessively 
to guide water into the opening or it will create a traffic hazard. A 
decided bump would of course be helpful in diverting the water into 
the inlet. The inlet mouth must not be so large as to allow a child to 
enter, and should usually be not over 7 inches in height. On grades 
of more than 5 per cent, or at sumps, grates are desirable in front of the 
open mouth. Various types of opening have been used in these grates, 
ranging from small holes to long slots. We have found it desirable to 
form grates by placing diagonal bars on an angle of approximately 
45 degrees which will tend to divert water into the inlet. 

The cover of the inlet may consist of cast iron painted with asphalt, 
or a stone or concrete slab with a manhole for entering the box. In the 
case of cast iron, a thickness of % inch is sufficient if strengthened 
with webs, while 4 inches may be required for stone or concrete. 
Manhole openings vary in shape but the circular cover is to be pre- 
ferred since it will not fall through its frame as will other shapes. 

When an inlet connects with a drain carrying sanitary sewage, 
it is necessary to cut off the return of sewer gas by constructing a trap 
in the inlet. This can be accomplished by extending a cut-off wall 
down into a sump, to a level below the flow line of the outlet pipe, or 
by placing an inverted pipe elbow into a pit. 
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The outlet pipe from a box also merits consideration. If it is fun- 
neled, tests have proved that it will increase the capacity. A sharp- 
edged opening acts as an orifice and the necking of the stream makes it 
impossible to have the pipe flow to capacity. Therefore^ it is desirable 
to make the mouth of the outlet pipe about 50 per cent larger than the 
diameter of the main pipe. 

Since the storm-water inlet is for receiving and passing water into 
conduits, the flow of the water should be as smooth as possible and 
without interference by cross currents. It is strongly recommended 
that streamlining be introduced into the design. AU sharp angles, 
corners and pockets should be eliminated. This has not been the gen- 
eral practice in the past but should be given serious consideration. 

DISCUSSION 
I. Charles Palmer 

Division Engineer, Division of Sewers, Pittsburgh, Pa. 

T he paper ably presented by Mr. Rosengarten covers principally 
the design of inlets generally used in suburban and rural districts. 
Accordingly, I will discuss briefly some designs applicable to both 
unimproved and improved sections. 

In order to provide a means of drainage for an unimproved street, 
it is very often desirable to carry the surface water to the inlet by 
means of a paved gutter. This gutter can be made of brick, concrete, 
or segments of either reinforced or terra cotta pipe. The inlet can con- 
veniently be placed longitudinally within the gutter, with a cast-iron 
grating on the top conforming to the curvature of the gutter. This type 
of inlet can be constructed with brick or concrete and should be either 
square or rectangular. 

When the connection is made to a combined type of sewer, the inlet 
should be trapped. This can be accomplished by including a chamber 
which has a water seal made by extending a cast-iron plate, hood, or 
elbow below the elevation of the outflow pipe connection to the sewer. 
On streets where the separate system of sewers is installed, traps or 
seals are unnecessary, but where the combined type of sewer exists, 
it is essential to use a trap properly sealed in the inlet. In many cases 
where the sewer is constructed on a low grade, it is also necessary to 
retain the grit or silt in the inlet, from which it can be removed prior 
to entering the sewer, to prevent its being deposited in the sewer and 
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The box masonry type offers advantages in that the outlet or con- 
nection to the sewer can be made from the stench chamber either 
directly in front of or at the sides, when the sewer is located on the 
roadway of the street. When the sewer is located on the sidewalk 
this can be done by reversing the construction of the inlet so that the 
connection can be made from the side nearest the sewer. 

A trap for this type of inlet can be made with a cast-iron plate ex- 
tending across the inlet in front of and below the outfall pipe, with the 
ends built in the side walls. The section between the stench plate and 
the outfall pipe is generally referred to as a stench chamber. 

Another trap conveniendy used in the box type of inlet is the cast- 
iron hood which also extends over and below the outfall pipe. This 
hood is fastened to the masonry by bolts placed in the walls to fit the 
holes provided in the flanges. The seal is made air-tight by means of 
a rubber gasket placed between the flange and the masonry. The chief 
advantages of this type are that only one chamber is required, and that 
in case the connection to the sewer becomes clogged the cast-iron hood 
can be removed, giving direct access for cleaning. 

The old cast-iron catch basin consisting of an iron frame and bottom 
has largely become obsolete because of its excessive cost and the 
difiBculty of making adjustments to changes in the alignments and 
grades of streets. 

The cast-iron elbow extending within the inlet and below the outlet 
pipe is also a very economical design. Pre-cast reinforced concrete 
frames or reinforced pipe placed on a concrete base with an ‘‘S” trap 
on the side is a very good design and affords an opportunity for the 
use of a grit bucket for the removal of material or sediment from the 
inlet. This bucket is perforated and has a drop bottom for dumping. 
The bucket is lifted from the inlet by means of a portable hand hoist, 
the material is dumped into a truck, and the bucket is returned to the 
inlet. The time required for a complete operation, including washing, 
is about nineteen minutes. 

Other methods of cleaning trapped inlets are by means of the hand 
shovel, by hand flushing, and by the eductor machine. 

All types of inlets on paved streets should be designed with small 
openings extending through the side walls in front of the trap to the 
curb drains, to assure proper drainage for the road-bed and pro- 
tection to the pavement. The pavement in front of and extending 
beyond the mouth of the inlets should be depressed or streamlined 
so as to provide a proper direction of flow for the water in the curb 

tmli-pr. 
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In business sections of a city where foot traffic is heavy, inlets should 
be designed and placed so as to offer the least interference during wet 
weather. Corner inlets should be avoided. Two inlets can be used to 
advantage, both placed on the tangents back of the crossing area; one 
trapped and connected to the sewer, and the other a smaller inlet, 
untrapped and connected to the first. If inlets are thus placed and the 
paving is properly adjusted to them at the crossings, the best service 
will be provided. 


Walter E. Kroening 

Director of Service and Village Engineer, Greendale, Wis. 

N o MATTER how wcU a storm sewer system is designed, its function 
as a rapid means of carrying surface water can be hampered by 
inadequate facilities of introduction. 

Such water-flow hindrance can be alleviated by careful consideration 
of inlet design. In the Milwaukee area it is the usual practice to con- 
struct inlets at intervals of about 150 to 200 feet in the commercial area, 
and at about 300 feet in residential districts. Generally, a 2-foot square 
catch basin grate cover with a curb inlet box having a 6-inch free 
opening is used. In recent years, the use of steel castings has been 
given some consideration since their greater strength permits a larger 
free opening area. 

The inside diameter of the catch basin manhole is 3I/2 feet, the total 
depth being about 4^4 feet to the floor line of the outlet sewer if a sump 
is used. During recent years the use of pre-cast concrete blocks for 
manholes has found favor, particularly since these blocks are easily 
made by inexperienced W.P.A. labor. 

The blocks are laid on a concrete slab 9 inches thick and form a 
wall 6 inches in thickness. They are available in four types; the stand- 
ard barrel block, the ladder block (which provides cut-outs for the 
insertion of manhole steps), the cone block, and the slab block. The 
blocks are 7% inches high and have an inner peripheral length of 14 
inches. The outside of the concrete block manhole is given a half-inch 
coat of 1:2 cement mortar. 

Much is to be said in favor of a streamlined no-sump inlet. How- 
ever, wherever sewer grades produce velocities below 5 feet per 
second, it is advisable to use a catch basin with a sump, since it is 
cheaper to clean catch basins than sewers. 
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While it is true that catch basin sumps can become breeding places 
for mosquitoes, an occasional spraying will prevent this. 

Mr. Rosengarten’s recommendation that the mouth of the outlet 
pipe be enlarged merits the serious consideration of the designer. 
Not only does this provide for the full capacity use of the catch basin 
lead or oudet, but to a great extent it prevents sticks and other debris 
from clogging the entrance. 

For areas having a high factor of imperviousness, such as are found 
in Washington, D. C., with its wide streets, drives, walks, and 
densely built-up sections, I believe that the type of inlet used in that 
city is worthy of mention. Catch basin grates are not used. Instead, 
curb inlets serve as overflow weirs, the length of the inlet being 
determined by the quantity of water to be carried. Removable concrete 
slabs in the sidewalk adjacent to the inlet provide means of access. 

I should like to reiterate and underscore Mr. Rosengarten’s recom- 
mendations pertinent to the elimination of inlet design details which 
cause interference. It has often been said that a chain is no stronger 
than its weakest link. Though a storm sewer is designed and required 
to transport 100 cubic feet per second, its full efiiciency or dollar 
value cannot be appreciated if the inlet admits only 75 cubic feet per 
second* 

Chairman Storrer: I noticed that no mention was made of how 
these catch basins and inlets were connected to the sewers. I presume 
that most of them connect directly to the manhole rather than di- 
recdy to the sewer. If you have neither the sewer nor manhole to work 
from, there is the problem of how to reHeve stoppage in the case of 
a trapped catch basin, unless you have a hand bowl clean-out on the 
other. 

Mr. Kenneth J. Knapp (Rochester, N. Y.) : I should like to ask the 
area of free water way on some of those grates. 

Mr. Rosengarten: Do you mean what percentage is opening.? 

Mr. Knapp : In other words, is there an average area of opening 
on those grates and, if so, about how much does it amount to per 
grate? 

Mr. Rosengarten; That varies in different cities considerably. You 
will notice that some of those grates were very small and I would 
imagine that in those possibly 50 per cent of the cross section was 
opening, whereas others were probably 4 feet. Some of them were i 
to feet wide and 6 or 8 feet long. I think it would depend upon the 
amount of water to be collected. 
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In our community we have what we call Nos. i, 2, and 3 grates and 
the size used depends upon the amount of water to be picked up at the 
particular location. 

Mr. Samuel Greeley (Chicago, 111 .) : Prompted by the last question, 

1 will tell you of an interesting incident which jolted me at the time. 
About 1922 I happened to be in Camagiiey, Cuba, for a week. I met 
first the engineer, a Cuban who was a graduate of Georgia Tech and 
a most interesting and keen-minded fellow. The first day we drove 
around the city and he showed me some testing equipment he had 
in his yard. He was very proud of it. There was one contraption which 
interested me very much and I asked him what it was. It looked like a 
testing device for a concrete slab. It actually was about a quarter-size 
section of half a street, with a curb and gutter. At one end it was on 
jacks so that it could be tilted to different slopes. At that end there 
were blocks perforated at the bottom to simulate various rates of 
rainfall, and at the far end was a place where adjustable street inlets 
of different types could be placed. He was actually measuring, with 
different kinds of rainfall and different kinds of slope of the street, 
the capacity of different kinds of street inlets. I thought that was a 
very interesting thing to find in the center of Cuba. 

Recently, and this is the reference in which you might be interested, 
the City and County of Los Angeles made quite an extensive series 
of tests of the capacity of different types of street inlets. The results of 
the tests have been published and can be secured from the Department 
of Public Works for a nominal cost, I think. I have found that a very 
interesting record, because it gives some specific details as to the 
capacity of different types and sizes of street inlets. 

It would be very interesting if that could be studied further for 
different types of streets, particularly heavily shaded ones where the 
leaf problem is so important in determining the actual capacity of the 
street inlets as compared to the theoretical capacity when they are 
clean. 

Mr. Walter A. Heimbuecher (University City, Mo.) : The Mis- 
souri State Highway Department, for the inlets in their highways, use 
either a Vz-iitch or a %-inch bar 2 inches wide, on edge, spaced 2 inches 
apart, held together with three rods, and varying from 3 by 5 feet to 

2 by 4 feet. In some places they place the bars longitudinally, that is, 
with the center line of the pavement, and in others they have cross 
bars. 

On the subject of how inlet pipes are connected to the sewer, I found 
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an interesting situation in one of our old sewers. The inlet had been 
constructed with a sump, with a trap inlet on each side of the street. 
It was connected to a manhole. Incidentally all our inlets are connected 
to manholes in the main lines. This manhole was on a 5-foot circular 
sewer. The top of the 12-inch pipe was level with the top of the crown 
of the sewer. In other words, when the sewer was running full you 
had a submerged outlet. 

I was out there in a heavy rain and I wondered why the inlet on 
one side of the street was not functioning at all. The other side was 
taking all the water that came down its side of the street and what was 
running across the crown of the pavement from the one on the other 
side. I thought the trap was clogged, so I sent the sewer cleaning crew 
out there and found that it was perfectly clean. Then we came to the 
conclusion that the one on the downstream side was discharging 
against the flow of the current, which of course created a positive head 
on it, and the one on the upside was discharging with the stream 
on a 45 degree angle and was taking all the water from both of them. 

That is something in inlet connection design that should be given 
careful consideration, especially where you are connecting the inlet 
to sewers of large size, so that they have free discharge above the 
crown of the sewer. 

Mr. T. R. Kendall (New York, N. Y.): I have not heard 
any mention of inlets on steep grades. One of the most interesting 
of that type I have seen was in Tallahassee, Florida, where Miller 
Walston, the city engineer, uses an inlet set back under the park strip. 
The concrete gutter is sloped slightly more than is usual toward the 
curb and the gutter is continued for a distance of 6 to 8 feet back from 
the normal curb line. The grating or inlet is set in there with a full 
opening. 

This arrangement is particularly beneficial in places where you have 
sub-tropical storms and the explosive rainfalls they get in Florida, or 
any place where a large quantity of water must be taken care of 
quickly on a heavy grade. 

Mr. Heimbuecher: I think it is in either Ottumwa or Des Moines, 
Iowa, where on some steep grades they put a reverse curb about 10 
feet back and have the face of the inlet at right angles to the curb. They 
drop this off quite sharply, and then to prevent a wheel trap they 
simply have a 2-inch galvanized iron pipe set into the curb, so that a 
vehicle coming down the hill won’t get into the wheel trap. It evidently 
does the work. 
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Mr. Henry L. Howe (Rochester, N. Y.) : I understood one of our 
speakers to say definitely that where we have combined sewers we 
must have catch basins or trapped inlets. That may be true in his 
city, but I don’t think it is true everywhere. I know it is not true in 
Rochester. We did away with the trapped inlet a good many years 
ago and use them only where conditions are such as to make it 
desirable. 

Another point that might be brought up is the fact that some of the 
engineers on our streets now insist that the new type of sweeper used 
on the curbs packs the leaves against the side inlets. Incidentally, we 
have prongs coming up from the frame of the grating in the casting 
so that there is no danger of slipping your foot into them. These new 
sweepers, however, do pack the leaves against the side inlets, and the 
tendency seems to be to do away with those and use a larger, heavier 
grate without the side inlet. 


Channelization and Safety Island Design 

Carl V. Bergstrom 

Director, Milwaukee County-Wide Traffic Survey 

T he real and significant progress in the improvement of street 
trafiic conditions is made through the use of the “start where you 
are” plan. In the financial world it might be called the “cash and 
carry” plan. 

While extensive and visionary traiEc plans for the “city of to- 
morrow” are important for placing the goal on the horizon of the 
future, this year’s plans for improving traffic conditions must be 
looked at without the enchantment of distance. The important point is 
that we must start today, taking our city streets and intersections as we 
find them, and adapt them to meet present traflSc needs. In turn, the 
results of these improvements must be appreciated at the time of their 
installation and not at some future date when the final link of a series 
of such improvements is forged. 

What we need, therefore, are methods, tools, a yardstick, and ex- 
perience in dealing with these localized problems. The points of traflSc 
inadequacy are usually found at the intersection of major thorough- 
fares. The engineering method of dealing with these intersectional 
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problems is channelization and all its ramifications. The tools are 
safety islands, pavement traffic markings, traffic signals and traffic 
signs, and roadway spot illumination. The yardstick is the accident 
performance before and after such improvements have been installed, 
and the experience has been worked up in Milwaukee and other 
large cities since the date of the installation of the first traffic safety 
island in Milwaukee in 1925. 

The functional traffic of any urban area resolves itself into a pattern 
of necessity. This pattern, when based on field observations, creates 
the conventional area-wide traffic flow map with which we are all 
familiar. It is with this basic plan that the “start where you are” 
program commences. The master plan or flow map, in collaboration 
with accident records, rather than assumption or political pressure, 
should determine which intersections should be treated first. If the 
basic flow map calls for an adjustment through the widening of any 
streets, the intersections along these widened streets will, of course, 
take preference on the list of physical improvements. 

Now let us look into the methods and tools used to improve the con- 
ditions of these intersections we have chosen. In order that we may 
clearly understand each other, we should at this point define a few 
terms. 

Definition of Terms 

Channelization, An over-all term given to the engineering pro- 
cedure for improvement of street traffic conditions at intersections or 
other street locations where such improvements are based on allocating 
the roadway space by defining clearly the lanes or flows of traffic. 
These divisions of traffic are accomplished by the installation of such 
aids as raised traffic islands, traffic signs, and pavement markings. 
Channelization further implies that the over-all roadway width and 
curb lines be revised to meet the design and minimum space require- 
ments for the newly established lanes of traffic. 

Raised Traffic Island. A raised traffic island is that portion of the 
roadway or intersection pavement raised to approximately curb 
height for the purpose of dividing or controlling conflicting or con- 
verging streams of traffic. It also serves to form a point of vantage 
for pedestrians crossing the intersection or roadway. Further, it pro- 
vides protection within the roadway area for persons boarding or 
alighting from mass carriers (streetcars or busses) . 

Traffic Island Marker. The means for identifying traffic islands at 
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night by spot illumination which comes from a light source located 
on and close to the surface of the island. 

Traffic Island Target Sign. Any sign mounted on the island for the 
purpose of adding to the visible mass of the island itself or to provide a 
means of conveying an instruction message to approaching traffic. 

Island Pedestrian Safety Factor. A term used to define that part of 
the island not normally occupied by pedestrians while using the island 
as a point of vantage. It is further that part of the island which acts as 
a buffer between the moving trafiic and the pedestrian on the island. 
It is referred to in lineal feet of island. 

Lateral Design. Includes all the elements or measurements of an 
intersection or roadway that are at approximately right angles to the 
direction of the flow of trafiic. 

Longitudinal Design. Includes all the elements or measurements 
of an intersection or roadway design that are in approximately the 
same direction as the direction of the flow of trafiic. 

Types of Raised Islands 

Divisional and Directional Type Island. The most general and basic 
type of island is the one which divides trafiic along the center line of 
the roadway or along trafiic lane lines in the direction of the flow of 
trafiic. This type usually finds its common usage as a center approach 
island in the roadway leading up to an intersection. Thus it physically 
divides traffic approaching the intersection, controls left turns, and 
has the pedestrian protection function at the cross-walk end of the is- 
land. In shape it is streamlined in the form of a teardrop, with the small 
end facing the approaching traffic and the large end terminating 
within the intersection cross walk. This same type of island is used 
anywhere along the center line of the road where a physical division 
of traffic is desirable, such as at the beginning of a continuous center 
strip, and around curved or offset portions of the roadway. The design 
is fundamental with a 6-inch radius forming the small end and a 
3-foot radius forming the large end, connected with straight tangent 
sides. The length is variable to suit individual conditions and the 
height is standardized at 5 inches above the pavement. 

The Dead Area Island. This island is usually used within the inter- 
section of two or more streets. It covers areas within the intersection 
that should not be used by channelized trafiic. Thus this island will 
take on a variety of different shapes depending upon the extension of 
the curb lines of the approach streets into the intersection itself. It also 
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has a pedestrian function in that it is usually located at mid-intersection 
where the pedestrian is experiencing his greatest trouble in dodging 
traffic. This type is usually a good location for traffic signals and street 
lighting facihties. It resolves wide-open intersections into a more 
definite character and sometimes creates several more efficient indi- 
vidual intersections where only one uncontrollable area existed before. 

By-Pass Island, The by-pass island finds its common usage as a 
means of allowing right turns outside of the intersection proper. This 
is accomplished by the creation of a right-turn lane between the island 
and the intersection curb radius. An island of this type installed at 
an intersection reduces the area of conflicting traffic moves to a 
minimum and allows the installation of traffic signals on the island 
itself. 

Mass Carrier Loading Island, This island has pedestrian usage as 
its major function. It allows a point of vantage within the inter- 
section for pedestrians getting on and off streetcars and busses. It 
is placed in the roadway in such a position as to divide the outer or 
mass carrier lane of traffic from the inner or motor vehicle lane of 
traffic. This island should be long enough to allow the unloading 
of two streetcars at one time, a minimum of 70 feet for the portion 
of the island used by pedestrians. The design of the end of this island 
which faces the approaching traffic has had a great variety’ of inter- 
pretations in the past. It is felt, however, from Milwaukee's experience, 
that the type of loading island without a positive physical buffer at its 
front end has merit. This is proved by Milwaukee’s ten-year record of 
no fatalities to pedestrians while on a raised loading island. The design 
suggested here is an adaptation of the streamline shape. At least 40 
feet of island, tapered from the limit of the area used by pedestrians 
to the streamhne end, should be allowed as a pedestrian safety factor. 
For additional mass visibility the island should be equipped with an 
identifying target sign, at least P/i feet wide by 3 V2 feet high, mounted 
at a point on die island where the pedestrian safety factor ends and 
pedestrian usage commences. The night illumination of this island 
type, and of all the islands mentioned thus far, is very important and 
it is taken up in detail later in this report. 

Mid-Bloc\ Types of Islands, The idea of a continuous narrow center 
island between intersections is coming more and more into favor. 
Where these strips are continuous through the length of the street, the 
very continuity will provide ample longitudinal visibility for the 
motorist. However, if short sections of center islands are used they 
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should be treated the same as the intersection type of center island, 
with the streamline end facing the approaching traffic and the length 
of the island being the maximum possible under the specific con- 
ditions. If an island must of necessity be short because of the inter- 
ference of a filling station or a service driveway at the curb, this short 
island should be augmented by another island which starts ahead of 
the driveway in question. The final assembly then is that of one 
long island opened up at a point opposite the service driveway in order 
to allow the movement of traffic using the driveway. To the approach- 
ing motorist this dual assembly takes on the appearance of one island. 

If the center islands are used for any length along a street, the 
opportunity should be taken to have them perform a mid-block 
pedestrian control function. This can be accomplished by creating 
on the island some kind of continuous aesthetic barrier which will 
exclude the possibility of pedestrian movements between mid-block 
curbs. Probably the best type of barrier would be a continuous hedge 
planted in the dirt-filled area between the curbs of the center strip. 

General Specifications for Raised Traffic Islands 

Design and Construction. Raised safety islands for intersection pur- 
poses are usually made of continuous concrete construction with 
expansion joints provided according to best practice. If the island 
has any appreciable size or length it may be constructed with a dirt- 
filled center. There are several methods of installing an island on a 
present roadway. If the road is asphalt, the topping is removed along 
the outline layout of the island and the island is poured on the 
concrete base. The connection between the base and the island is 
usually established by dowelling with steel reinforcing rods or by 
providing interlocking means through holes made in the sub-base 
with an air hammer. In the case of a concrete roadway the island is 
installed on top of the present roadway surface, the connection being 
made in the manner just described. Usually the part of the road to be 
contacted by the island is given a coating of bituminous material as a 
bond and seal against frost. When an island is constructed as part of 
a new roadway it is usually poured as part of the roadway base. The 
height of the island above the roadway surface can for practical pur- 
poses be standardized at 5 inches. No individual island of less than 5- 
foot width should be considered, especially if it is to afford pedestrian 
protection as in the case of loading islands. 

In determining the length of islands the relative value of fore- 
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shortened longitudinal roadway objects to the driver’s vision should 
be given careful consideration. For the purpose of discussion, it can be 
stated that 10 feet of actual longitudinal island length observed from 
a driver’s point of vision 30 feet from the beginning of the island has 
the value of i lateral foot observed from this same distance. Thus an 
island 40 feet long would have an actual longitudinal visual value of 
3V2 feet to the driver’s vision from 30 feet away. This leads us to the 
conclusion that individual islands should have a minimum longi- 
tudinal length of 40 feet, with lengths up to 80 feet well taken. Where 
two islands are associated together, as in the filling station driveway 
example, the length may be figured on the basis of the over-all length 
of the island assembly. 

Target Signs, Target signs are the means of giving a raised traffic 
island added visual mass above its 5 inches of height above the pave- 
ment. For shorter islands a target sign mounted at the approach end 
immediately in back of the traffic marker should be sufficient. Longer 
islands should have signs at either end, especially if there is a need 
for a special traffic message at these points such as, “Keep to the 
right,” or “No left turn.” The target signs should be considered part 
of the island itself and no island should be allowed to go into service 
without this additional means of identification. The target sign is the 
answer to those engineers who favor a solid bulwark at the front of the 
island for this same identification purpose. If the visual value can be 
obtained without incurring the physical danger inherent in an im- 
movable object in the roadway area, it would seem desirable. Follow- 
ing this same reasoning, the target signs should not be mounted so 
that the mounting becomes a physical hazard. An 18 x 24-inch 
sign mounted on a 2-inch pipe fastened to the island by any con- 
ventional means is considered a permanent installation without being 
a definite physical hazard in a traffic emergency. 

Illumination 

Many channelization and island installations are failures because 
of improper night identification. Such traffic islands may be effective 
by day but become hazards at night through the lack of illumination. 
However, we have for one of our basic premises the objective of keep- 
ing the island free from any involved apparatus or physical obstacles. 
This means, at least from the practical standpoint, that our illumina- 
tion must be confined to the level of the island itself. Milwaukee has 
been a pioneer in what is known as spot illumination on the roadway. 
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The first development along this line was the mushroom light at the 
center of the intersection. When raised traffic islands were first built, 
it was a logical move to place these mushroom lights on the islands. 

These marker lights, as they are now called, are installed on the 
island in such a manner as to indicate the physical shape of the 
island by the spot illumination. The marker itself should be designed 
to be a minimum hazard to vehicular traffic. An adaptation of the 
mushroom design is recommended, with lenses installed in it in focal 
relationship to the light source within. Amber lenses are used because 
this color means caution. One of the large manufacturers of flood- 
lighting equipment produces an airport base light for runways which 
can be used without modification for island illumination. This as- 
sembly projects only 2 inches above the pavement level but with a 
special lens it affords adequate spot illumination. It is constructed so 
that a vehicle can drive over it without damage to either. 

It is recommended that further use of the marker light source be 
made for floodlighting the target signs mounted on the island. This 
can be accomplished by using a spread light optical lens in the marker 
opening facing the trafiic sign. The floodlighting is accomplished 
by making the light source within the marker adjustable so that by 
moving the bulb the focal beam of the light may be spotted onto any 
sign or object within its immediate range. 

Finally, traffic islands may be illuminated by reflector buttons. Con- 
ventionally, they would be used as a warning signal, mounted to 
face the headlights of approaching vehicles. It is recommended instead 
that buttons be incorporated as part of the target signs, so that the 
outUne and message or symbol of the sign is reflectorized. The warn- 
ing signal then is the complete outline of the target sign, with the 
added feature of reflection of the message on the sign. 

Traffic Lines. Traffic lines are the means of giving approach islands 
continuity with the center line of the street. The island should be 
bordered by a 6-inch traffic line on the pavement. This line should 
converge at the narrow end of the island into the center of the street 
traffic line, forming a smooth connection. Wherever islands are in- 
stalled at intersections they should be supported by the proper cross- 
walk and lane lines. Cross-walk lines should not be less than 8 feet or 
more than 10 feet between centers. Traffic lane lines should be com- 
posed of y-foot lines separated by 7-foot spaces. 

Special Construction Features. It is not the purpose of this paper 

detail except in so far as they may 
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be novel. In this category the method of providing electrical service 
to the island should be mentioned. Service is obtained through either 
underground conduits or pipes. In either case, future electrical needs 
for trafiSc signals or street lighting standards should be anticipated. 
The locations for the markers on the island are usually formed out at 
the time the island is poured. Junctions of the underground pipes are 
hkewise formed out in the island. Forms for the location of any future 
apparatus should be provided. If this is done, the concrete may be 
removed at any time for repairs or installations at these points without 
necessitating breaking up the entire island. 

It was mentioned earlier that the small end of the island should 
have a d-inch radius. From a concrete construction standpoint this 
small section is impractical. For this reason it is important that the 
curve portions of the island be made of armoured side wall construc- 
tion of prefabricated cast iron or steel. This will allow a higher rate 
of island production and a more uniform product. 

Intersection Design 

It is impossible to go into detail as to specific channelization designs 
because the junctions of city streets are of innumerable types and pat- 
terns. However, we can treat one of the more common types as an 
example. 

The off-set intersection was originally created by roads laid out 
along township or section Hnes which did not coincide at certain 
points. For the sake of this discussion we may assume that it is 
possible to acquire the necessary property to give the off-set street a new 
alignment. The important thing to remember in redesigning intersec- 
tions is to work from the center line of the street toward the curbs. 
That is, the first operation should be the establishment of the new 
center lines of the intersections. In the case of the off-set intersection 
the new center line should start at a point far enough back to allow 
a smooth continuity of a curved center line tangent to a like arrange- 
ment in the opposite street approach. 

The next step should be the estabhshment of the amount of lateral 
space to be allowed for the center island. The remaining roadway area 
should be allotted strictly according to traffic lanes, with a maximum 
of 10 feet and a minimum of 9 feet per lane. The layout at this 
stage will determine the new curb line and the sidewalk area. The 
sidewalk width may be cut down to a minimum of 8 feet. This new 
curb and sidewalk arrangement will determine the amount of private 
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property inecessary to acquire. The center island design will be based 
on the new roadway center line and should be extended back from the 
intersection far enough to give smooth continuity to the new inter- 
section alignment. 

When the design has reached this stage it should be given the dwer 
vision test. The layout should be viewed by looking along the edge of 
the drawing in approximately the same position in which the ap- 
proaching motorist would see the finished installation. In almost every 
case the opposite roadway approach will have to be moved several feet 
laterally to offset the optical illusion of its not lining up. 

In order to make channelization at readjusted intersections as 
efficient as possible, curb parking arrangements should be given care- 
ful consideration. It is entirely reasonable that parking should be 
eliminated for as far back from the intersection as is necessary to 
allow the intersection to operate at its maximum efficiency. This will 
enable more lanes of traffic to be operative at and near the intersection. 
The parking lane where used should be marked by means of pavement 
lines. Where traffic lanes have been established as a result of chan- 
nelization they should be clearly identified by the standard arrange- 
ment of 7-foot pavement lines separated by 7-foot gaps. 

Conclusion 

The adjustment of city streets and intersections to present-day 
traffic needs is too often limited by the conflict between static property 
lines and the public street width. Many times the acquisition of several 
feet of private property for a short stretch will allow a physical traffic 
hazard to be permanendy removed from an intersection. The question 
must be solved of how to handle the acquisition of this property with- 
out causing an undue financial burden. Too often a property owner 
will hold out for larger profits because his property is the key to the 
traffic solution. It is suggested here for thought that intersection im- 
provements be put on the books as real value. In other words, if a city 
improves an intersection and thereby expedites traffic movement it can 
be assumed that real estate values at the intersection have been en- 
hanced, especially if the improvements are backed up with better 
street lighting, cross-walk lines and modern traffic islands. Retail 
business at the intersection, including drug stores, filling stations, and 
restaurants, should realize additional good will as' a result. Assess- 
ments made on the basis of the value of this good will in many cases 
can offset the cost of acquiring necessary private property. 
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Another type of traffic improvement requiring the acquisition of 
private property is the installation of a corner by-pass island at a right- 
angle intersection. For example, if a drug store has been built out to 
the property lines, to create a by-pass island at this point which would 
allow continuous right turns would be impossible without cutting 
through the corner of the drug store. The design on paper would 
indicate the amount of the store which would have to be sacrificed for 
the by-pass roadway and the new sidewalk. 

It is suggested that in return for the property necessary for the im- 
provement the municipality rebuild the store front along modern Hnes 
so that it would follow the contour of the new sidewalk line. This 
new store front would give increased window visibility at the small 
expense of floor area which was probably formerly occupied by the 
entrance. The second story of the building could remain as it is, 
supported by cantilever construction and a vertical support at the side- 
walk’s edge. The modernization of the intersection at this point and 
the resultant improvement in sales appeal should offset by far the loss 
of floor space or the value of the property deeded to the municipality 
for the purpose of the improvement. 

In conclusion, it should be remembered that traffic improvements 
made through the installation of islands and other channelization aids 
should be carefully related to the master traffic plan for the city. This 
plan in turn is based on the area-wide traffic flow pattern and both 
are qualified by the constant day-to-day interpretation of the general 
traffic carrier needs of the city. 

DISCUSSION 
E. L. Knebes 

City Engineer, Milwaukee, Wis. 

M r. Bergstrom has described a divisional or directional type of 
island shaped as a teardrop, with the large end terminating in 
the intersection cross walk. When the entire sidewalk area of the cross 
street is paved, the wide end usually terminates at about the center 
of the sidewalk area. If there is a tree border on the cross street and a 
sidewalk pavement about 5 or 6 feet wide, the island usually terminates 
at the projection of the center line of the sidewalk pavement. This 
permits pedestrians to step up on the island or to go around the end 
without changing their course very materially. Women with baby 



138 PUBLIC WORKS ENGINEERS^ YEARBOOK 

carriages usually go around the island^ but they still have its pro- 
tection. We have taken some counts on several busy intersections, and 
have found that about 70 per cent of the pedestrians step up onto the 
island. 

The dead area islands and by-pass islands must be located very 
carefully. It is surprising what a small change in location or shape 
will do. I have in mind one case known as the North Prospect Avenue 
and East Mason Street crossing. North Prospect Avenue was for 
many years the main traffic artery to the northeast section of the city. 
It is on the top of the bluff and adjacent to Lake Michigan. After the 
city had obtained the riparian rights from the property owners along 
the lake, a new road known as Lincoln Memorial Drive was con- 
structed along the shore line. This new highway intersected North 
Prospect Avenue at East Mason Street, producing a very bad inter- 
section for trafiSc. Immediately there was a demand for traffic regu- 
lators. The design of the intersection was laid out on a drafting board 
and then staked out in the field. The proposed islands were painted 
on the pavement with yellow paint and we observed how traffic reacted 
to the painted islands. We determined what changes were necessary 
to improve our original design and then constructed the islands, which 
have proved very satisfactory ever since. The point I want to make 
is that no matter how well you design on paper, the final test is on 
the street. 

We have given a great deal of thought to mass carrier loading islands 
or safety zones. While these islands are only about 4 inches high, they 
have proved very effective. The end nearest the cross walk is always 
tapered to form a ramp, so as to induce the people to enter the island 
at the cross walk. This type of island seems to facilitate streetcar 
movements as well as vehicular traffic. We believe that a person stand- 
ing on an island of this type has a responsibility for his safety and that 
the motorist must also assume some responsibility while driving past 
such an island. 

A difficult problem with use of this type of island arises where one 
streetcar line continues on a tangent across the intersection and an- 
other line turns into the cross street. In such cases we have constructed 
as much of the raised island adjacent to the tangent track as we could 
and then have projected the island by painted lines up to the cross 
walk. This permits the car on the tangent track to load and unload at 
the cross walk, but the car that turns into the cross street must stop a 
-1 — thf=^ rrnc<! walk. In all of our designs we have 
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tried to make the distance between the cross walks, and consequendy 
between the regulators, as short as possible. 

Filling station operators very seldom object to islands in the center 
of the street, but a streetcar loading zone must very often be shortened 
to satisfy them. 

Chairman Storrer: I presume that some of you are thinking that 
channelization might work all right in larger cities, but that the 
small cities don’t have any opportunity to use it, not having the inter- 
sections nor the traffic to warrant it. 

Mr. William C. Emigh (Coatesville, Pa.) : Mr. Bergstrom’s very 
able paper impressed me with the difference between traffic regula- 
tion in large and in small cities. 

I suppose very few, if any, of you come from as small a place as 
Coatesville, but the traffic is often as congested in a small city as in a 
large city. There may be less opportunity for by-passing and rerouting 
traffic, and resources are usually more restricted. Then, too, there is not 
the opportunity for expert study. Instead of an expert and a corps of 
men, it is generally the man who is doing something else — ^perhaps 
handling the water supply and the sewer system and the street lighting 
and maintaining public relations and this, that, and the other thing— 
who in an odd moment or two may give a little thought to traffic. 

Then again there are so many snap judgments made in small cities. 
For instance, a small group of taxpayers will come and say that they 
think there ought to be a stop sign at a particular intersection because 
the school children cross there. So the council says, "Tes, let’s have a 
stop sign.” As a matter of fact, there is very Httle traffic there, com- 
paratively speaking, and the children are there only half an hour or 
three-quarters of an hour out of a total of twenty-four hours a day, 
on perhaps two hundred days of the year. But once the stop sign is 
placed, traffic must stop twenty-four hours a day all year round. It 
isn’t logical and it doesn’t make sense. 

I noticed in Mr. Bergstrom’s paper that he says, “While extensive 
and visionary traffic plans for the ‘city of tomorrow’ are important 
for placing the goal on the horizon of the future, this year’s plans 
for improving traffic conditions must be looked at without the en- 
chantment of distance.” I fully appreciate his point, and yet it seems 
to me that too often in a small city we merely^take the aspirin tablet 
to relieve the current traffic headache instead of thinking deeper and 
asking ourselves what the outcome is to be. 

It is hard to get away, in the small city at least, from the horse-and- 
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buggy way of thinking. As an illustration, it is hard to persuade 
people that they should not be able to stop right in front of the store 
where they want to do some trading. I think that we must more and 
more get away from the idea of streets as free and public garages for 
storage purposes, and get back to the fundamental conception of 
streets as thoroughfares to move traflSc. If we can accommodate people 
with garage space on the street in addition, well and good, but in- 
creasingly I believe that we should use parking lots. 

We may follow that up by questioning what obligation government 
has, if any, to provide those parking lots. I think that although strictly 
speaking, we have no obligation in this, it is one of those things we 
will gradually come to, just as we provide parks and innumerable 
other services. 

I am wondering just what the legal aspects of safety islands are 
with respect to accidents which may occur because of them. Our own 
city solicitor says that he very much questions whether a municipality 
in Pennsylvania could get out clear if a suit were started. 

Mr. Donald M. McNeil (Pittsburgh, Pa.) : Our largest use of the 
island has been in the safety zone, while Mr. Bergstrom dwelt on the 
center strip or dividing lines at intersections. I think that perhaps the 
island for safety zones, because it is constructed in the middle of two 
lanes of traffic in the same direction, is decidedly more of a hazard 
than the island either in the center or at an intersection. 

We have had safety islands in Pittsburgh for about ten years. 
While we started out with a very simple design, we now have an 
abutment possibly 2^ feet high on the end of a raised concrete island. 
We have lately moved the floodlight back farther toward approaching 
cars, so that they get a direct ray of light on the slanted ends of the 
zone, which are cross-hatched black and white. 

We had a number of lawsuits in the old days before the islands 
were properly illuminated. I don’t know of an accident on those 
islands at night in the last four years, ever since we added a 200-watt 
floodlight. Before that time we appeared in a number of court cases, 
but I know of no case where the city actually paid for the damages 
suffered when an individual collided with that zone. I believe the city 
solicitor from Coatesville is mistaken when he says that the city is liable 
in such accidents. 

Mr. Henry L. Howe: In Rochester, New York, we are doing some 
channelization work, but before we went into it seriously we formed 
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manager, and from the engineering division of the public works de- 
partment. Our representative was a young man whom we chose par- 
ticularly for this work and trained by sending him to the traffic school 
at Yale and other colleges. So we are going at the problem with a 
background of experience from Milwaukee, Cleveland, and other 
cities that have developed this work to a high degree. 

We are changing from a theory of obstruction to traffic to a theory 
of channelization. I have fought that theory of obstruction possibly 
because I am a sailor and we never put obstructions in the center of a 
channel. You put your signals and lights on the side of a channel and 
not in the center. 

I want to bring out one point which I think might be helpful, 
supplementing what has been said about studying the layout before 
it actually is constructed. 

In Rochester we find that in almost every case we can put a 
temporary layout in the street by use of painted lines and by special 
low standards with chains or ropes between them. We have a great 
many of those low standards, painted white and arranged for 
temporary lights, and when we go into a channehzation problem we 
lay it out with these standards. We move them around and try 
numerous designs in the field before we go to the expense of con- 
structing the permanent channels. 

This practice has several important advantages, it seems to me. It 
educates the public, overcomes the objections of local residents, busi- 
ness people in particular, and avoids many costly mistakes. 

Mr. Robert Mitchell (Philadelphia, Pa.) : I was very much inter- 
ested in Mr. Bergstrom’s paper and I know from personal observation 
what they have done in Milwaukee. 

Those of you who know Philadelphia know and appreciate that in 
the central business district our streets are very narrow. Most of them 
are 26 feet wide and most of them are one-way. At only a few points 
do we have an opportunity to use channelization islands. One of those 
is around our City Hall Plaza. 

One gendeman brought up the question of the island as an obstruc- 
tion. The islands around the City Hall were designed by the traffic 
engineer’s office in 1931. However, it wasn’t until 1935 that we were 
able to convince the city highway authorities that these islands were 
not going to be an obstruction but in reality would be a help to the 
channelizadon of traffic. Finally, in 1935 we did get these islands con- 
structed and they have been a wonderful help. They have reduced our 
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accident rate considerably. I think since 1935 we have had only one 
death on these islands around City Hall, in comparison with the 
8 or 10 we used to have every year. As we are handling as many as 
140,000 people in 12 hours crossing these intersections, you can see 
that the island is a great help. 

As for safety zones, we have not been able to construct any because 
of lack of funds. However, we have a design for one on which we are 
going to use a prow. 

I should hke to bring out one thing about the design of islands. 
We have taken pictures from the top of the City Hall of the movement 
of traffic after a snowstorm, and most of the design for our islands 
was based upon the pattern made by the traffic moving through the 
snow. I am going to give a paper in Atlantic City next week on that 
subject, using some slides showing the photographs. I am sorry that 
I don’t have them here. 


Pedestrian Aids 

Burton W. Marsh 

American Automobile Association, Washington, D, C, 
(Chairman of the Committee on Traffic Control*) 

I N our preoccupation with the motor vehicle, we have neglected the 
pedestrian. And his plight is serious! Two-thirds of the persons 
killed in traffic crashes in cities are pedestrians. Even in non-urban 
areas, the ratio is from one-quarter to a third. Some 13,000 pedestrians 
were killed last year and about 294,000 were injured. 

But neglect for the man afoot is more frequently brought home to 
the average pedestrian in other ways. Ask half a dozen pedestrians 
and they will tell you of unreasonable delays at stop-and-go signals, 
of being caught in the middle of a wide roadway with cars roaring 
past on both sides and with no isle of refuge. . 

* Committee on Traffic Control, 1940 
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They will tell of irritation caused by drivers of turning cars who 
will not give them a chance to cross while their light is green. And 
of having to choose between a muddy shoulder or sharing a narrow 
hard surface with fast-moving cars — either of which is unpleasant 
and often unfair. 

Yet this pedestrian, who represents the most neglected major factor 
in trafEc, is a mighty important individual. At many a downtown 
intersection pedestrians outnumber vehicles ten to one. Most over- 
the-counter buying and paying of taxes and other bills is done by 
persons who have just been wearing out shoe-leather. We’re all 
pedestrians much of the time! 

Odd, isn’t it, that here is one part of the traffic problem which 
stands out sharply upon analysis and yet which has been receiving 
such scant attention. It’s odder yet, however, when one digs further 
into the facts — ^for they indicate very clearly some of the causes of 
trouble and what sort of pedestrian improvement program will be 
effective. 

Let’s look at some of the surprising “high-light” facts, based on a 
three-year study by the American Automobile Association. One of the 
most outstanding broad findings was that very few cities or states 
knew their pedestrian facts and fewer yet had analyzed or used the 
facts. Because of this situation, it is not asserted that the following 
key points are correct for any specific community, though for the 
most part they are believed to be typical, 

1. Fatalities and Jnjuries. In cities, not only do pedestrians account 
for two-thirds of those killed in traffic crashes, but several analyses 
indicate that about half of those injured are persons afoot. In 
numerous states at least half of all persons killed on the highway are 
walkers. 

2. The Elderly. Grandpa, who so frequently cautions little Johnny 
about crossing the street as he dashes out to go to school, little reaUzes 
that he is five times as likely to be killed as a pedestrian, as is school- 
aged Johnny. The curve rises sharply after age 50. (See Figure i.) 

3. The Male. Furthermore, it is grandpa and not grandma who is 
the most likely victim. A study in the nation’s capital, for example, 
showed that 7 out of 10 of the pedestrians killed were male. 

4. Death cijter Dar\. But grandpa isn’t being killed in the daytime. 
It is mainly a case of “death after dark,” with several studies show- 
ing three-quarters of the pedestrian fatalities in hours of darkness. 
(See Figure 2.) 
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Fig. I. That street crossings are especially 
hazardous for elderly pedestrians is one of the 
clearest facts in the pedestrian situation. Two 
out of three pedestrians killed are over 40. Less 
than one-tenth are children under 15. One- 
fifth are between 15 and 40. A survey in Wash- 
ington, D. C., showed that persons over 50 
were five times as likely as school children to 
be killed while pedestrians by day, six times as 
likely by night. 

5. Non'Dnvers. The grandpas who are being killed are mainly 
ones who never drove a car. Studies in Connecticut, Washington, 
D. C., South Carolina, Pennsylvania, and New Jersey consistently 
indicated that 9 out of 10, or more, of the pedestrians killed had never 
been licensed to drive. (See Figure 3.) 

6. U nder-Privileged and Low-Income Groups, Spotting fatalities by 
locations of residence of pedestrians involved in Dallas, Washington, 
D. C., Detroit, and other places, has indicated that certain groups 
have unusually high numbers of pedestrian fatalities. These are gen- 
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%of Pedestrian Fatalities Occur During^ of die Day 



Fig. 2 . The majority of pedestrians killed are meeting death after dark. Four out 
of five adult pedestrians killed in traffic lost their lives between 5 p.m. and i a.m. 
December, with the fewest hours of daylight, is often the deadliest month for those 
afoot. Data for the chart above are from the Massachusetts Registry of Motor Vehicles. 


Pedestrians Who Don't Know How to Drive 
Are the Chief Traffic Fatality Victims 



Fig. 3. Studies in Connecticut, Washington, D. C., South Carolina, Pennsylvania, and 
New Jersey show that unfamiliarity with problems of motor vehicle operation plays a 
very significant part in pedestrian fatalities. Connecticut studied 1,031 deaths to pedes- 
trians over 15 and found that 95 per cent had never been licensed to drive. The pedes- 
trian who has never driven is probably tinfamiliar with the limitations of both motor car 
and driver, such as car stopping distances and thedriver*s inability to see pedestrians clear- 
ly at night. Education of non-driving pedestrians on such matters will pay big dividends I 
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erally groups like the foreign-born, non-English speaking, low-income, 
and those more poorly endowed mentally. 

7. Mid~bloc]{ Crossings. We hear lots of folks grumbling about dif- 
ficulties they have in crossing at intersections, and you will often 
hear someone say ‘‘Why, it would be better to cross in the mid- 
block.” The facts do not substantiate this statement. In Washington, 
D. C., for example, 3 out of 5 pedestrian fatalities occurred away 
from intersections. Many of these involve walking out from between 
parked cars — a practice against which the motorist is often almost 
powerless. 

8. Ingested Alcohol. Two out of five pedestrians killed had been 
drinking substantial amounts of alcoholic beverages, according to 
studies by the Chief Medical Examiner of New York City (321 cases), 
and the Coroner of Cuyahoga County, Ohio (Cleveland area — 193 
cases), 

9. School-Aged Children. In comparison with that of the elderly, 
the fatality rate for children of school age is not high. However, their 
injury rate in trafiSc is the highest of all age-groups in the data studied. 

10. Every Crash an Injury. While roughly one out of four non- 
pedestrian accidents involve injury, almost every pedestrian crash 

INVOLVES INJURY. 

11. Wide Variance in Rates. Pedestrian death rates and injury rates 
vary widely among those municipalities which know what their rates 
are. 

It will be noted that these numbered points all relate to accidents. 
The studies also indicated very clearly that pedestrians encountered 
serious and unreasonable delays and inconveniences. However, acci- 
dent records are kept and hence can be analyzed in various ways, 
whereas but few communities have significant data on delays or other 
inconveniences. Hence, while the convenience factor must be kept 
ever in mind, the next step is to “look behind the scenes” and seek 
to answer some of the questions which the above facts produce. 

Reasons Behind Facts 

Why do pedestrians have these troubles? What is wrong with those 
groups which stand out with undue prominence in the toll? To 
what extent and in what ways has society failed to provide proper 
environmental conditions ? An attempt to answer such questions leads 
to the following statements of fact, reasoning, or belief: 

I. Unfamiliarity with Driving Problems. Middle-aged and older 
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persons formed their walking habits and their attitudes before there 
was any considerable automobile traffic problem. They are unfamiliar 
with motor vehicle operation and the problems of driving. They are 
often unwilling to face the need for readjustments in their walking 
practices. 

2. Relative Invisibility of Pedestrians, Ignorance by a great majority 
of pedestrians as to their relative invisibility on the highway at night 
is probably the greatest single cause of night-time pedestrian fatalities. 
The headlights look so very bright to the pedestrian that he is sure 
that the driver can see him long before the driver actually does. Over 
and over again in a special case-history study of 1,715 fatal accidents, 
the driver asserted that he didn’t see the pedestrian or didn’t see him 
soon enough. 

A partner to this point is the failure of the average motorist to 
realize that the pedestrian does not have a proper understanding on 
this , matter, and the failure of motorists to take proper corrective 
steps themselves (including keeping headlights in better condition, 
keeping windshields clean, and traveling considerably slower at 
night). 

3. Effects of Advancing Years, Believed to be of considerable im- 
portance are the less keen vision and hearing, less agile pace, and 
lowered alertness and resistance of persons of advanced years. Mo- 
mentary lapses of attention and unawareness of existing hazards are 
likewise important factors. 

4. Unwise Walking Practices, Studies indicate clearly the fre- 
quency of imsound walking practices on the part of pedestrians. We 
gready need general acceptance of a code for cooperative street use 
by motorists and pedestrians which really fits today’s conditions. We 
must also find ways of reaching those who are often hardest to reach 
effectively — ^the xmderprivileged, the litde educated, and those who 
fail to meet many of life’s problems very effectively. 

5. Lac\ of Proper Pedestrian Facilities, One major reason why 
pedestrians have trouble today is that street and traffic facilities have 
not been properly designed for them. For example, in Bethesda, 
Maryland, on the outskirts of Washington, D. C., there is a roadway 
in an active little business district which has a width of 90 feet firom 
curb to curb, with no raised isle of refuge for pedestrians. It takes some 
elderly folks, and some mothers with baby carriages or small chil- 
dren, one-half minute to walk across that roadway. Even at 25 miles 
an hour, a vehicle goes 1,100 feet in that time. Isn’t it grossly unfair 
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to the pedestrians not to provide pedestrian islands in such cases? 

6. of Facts. Behind it all, major reasons for existing pedestrian 
ills are the lack of essential local facts and lack of proper analysis and 
use of such data. It isn’t going too far to say that most communities 
haven’t known what certain of their pedestrian problems were and 
haven’t done much about them. 

Community Program for Pedestrian Protection 

In the last two years interest in pedestrian problems has increased 
very gready. It seems as though it has suddenly been realized that the 
pedestrian is the main sufferer and a mighty important factor in 
traffic. And many are now becoming interested in helping him — 
which leads to the question, “How should a community attack its 
pedestrian problems?” 

Substantial and consistent improvements in pedestrian conditions 
can be made — records of numerous communities indicate that. But 
as with any other job to be done, a sound plan and program must be 
devised. Some of the non-glamorous but vital essentials are: 

1. The chief executive of the state or city must really want results 
and must realize that for the major part, the job is a responsibility of 
government. 

2. Responsibilities must be assigned. 

3. Essential facts must be obtained, analyzed, and interpreted. 

4. A sound and progressive program must be prepared. Necessary 
trained personnel and funds must be made available, 

5. Coordination of the program and cooperation between those 
working on it, must be maintained. 

6. Needs and interests of important business and civic groups must 
be given due attention. 

7. Public support for sound official projects, and education for im- 
provement of actions and attitudes of individuals are essential. 

Local facts about pedestrian conditions and needs have been largely 
unknown. Why ? In many communities accident report forms fail to 
provide important facts. In other cases reports are not thoroughly 
filled out. Relatively few communities are thoroughly analyzing and 
interpreting their accident data. Likewise, few communities make 
studies of pedestrian delays, or of places where pedestrian movements 
should be prevented because of undue interference between vehicles 
and walkers and because of undue hazard. 

Another trouble with our present data about pedestrian accidents 
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is that they fail to give important information on what the pedestrian 
was doing before the crash, why he crossed where he did, whether or 
not he looked both ways, whether he had visual defects, how far away 
the car was when he first saw it and what he then did, whether the 
pedestrian in a night crash was wearing or carrying something light 
colored. In order to ascertain such facts, the American Automobile 
Association has prepared an interview form and is urging communi- 
ties to make special '‘case history” studies among pedestrians who have 
been injured non-fatally. 

Engineering Aids 

In a well rounded pedestrian-aid program, various specialists have 
important parts. The importance of the engineer’s part is being 
increasingly realized. 

Engineers can gready aid the program by insisting upon a searching, 
critical analysis of much that is being done affecting the pedestrian — 
and upon redesigns and new approaches indicated by such study. For, 
in many ways we are not squarely facing our pedestrian problems! 
And much that we are doing is seriously unfair or hazardous to 
pedestrians. Consider these examples, which should be under en- 
gineering control: 

I. Crosswalk Design 

At the usual rectangular intersection, the motorist should really 
need no reminder that he is supposed to yield to the pedestrian 
crossing legally. 

However, the situation is quite different at irregularly shaped inter- 
sections and at mid-block crosswalks. At such locations, crosswalks 
need to be specially designed so that the motorist may be effectively 
forewarned that he is approaching a zone of pedestrian priority — and 
the design should be such that it will command motorists’ attention 
day or night and in all kinds of weather. 

Most unusually located crosswalks are deficient in a number of 
ways. Consider first the simple matter of paint lines. Letters must 
be formed to be properly legible to the approaching motorist. Because 
of the small angle at which the motorist views crosswalk lines as he 
approaches, the usual four- to six-inch line is very inadequate. Cross- 
walk lines 25 inches wide appear none too wide to the approaching 
motorist. 

But that is only part of the deficiency of unusually located cross- 
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Fig. 4. It is often desirable to provide pedestrian crossing places in tbe mid-block 
or at locations other than intersections. Extreme care should be taken to make these 
locations quickly and clearly recognizable to drivers, both day and night. The drawing 
above suggests a design for a mid -block crossing with a pedestrian island. Note chain 
barriers along the curb, the width of the near crosswalk line, and lighting fea- 
tures on the island and sidewalk. The illuminated signs on the lighting posts of the 
islands are of standard warning shape and carry such lettering as “CROSSWALK.” 

walks. At night, in rain, or after snow has covered the marks, motor- 
ists unfamiliar with the location have ineffective or no advance 
warning. In England distinctive “Belisha beacons’" help greatly to 
indicate 28,000 “uncontrolled” crossing places. A “before and after” 
study showed a 25 per cent decrease in fatalities and a 12 per cent 
decrease in injuries. Figure 4 shows a type of design which we 
believe would be even more effective for wide roadways. Americans 
need to wake up in design of unusually located crosswalks! 

2, Barriers 

At busy jogged intersections there is always some traflSc flowing in 
the area between the jogged streets. It seems obvious that pedestrians 
should be prevented from crossing in that area. This can be accom- 
plished by installation of barriers. There are also numerous other 
locations where barriers should be used either because of unusual 
hazard of walking across the street there or because of unreasonable 
interference of vehicular trajSSc occasioned by such walking. Dallas, 
Washington, and Rochester are among places which have installed 
such “pedestrian fences.” The idea, which has been much more widely 
used in Europe, is destined for greatly increased use here. It is reported 
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that Milwaukee plans to install this spring on several arteries, a hedge 
three to four feet high in a center parkway of maximum width of five 
feet. One purpose will be to discourage mid-block pedestrian crossings. 

3. Traffic Control Signals 

While afoot, were you ever marooned out in the middle of the 
street at a signalized intersection with vehicular traffic roaring past 
uncomfortably close? You started on the proper GO signal — but the 
lights changed while you were en route. Remember how you felt? 

This illustrates but one of a number of ways in which traffic 
signal installations fails to take proper account of pedestrian needs. 

Clearance Interval, The trouble in the case above cited is a common 
one. The clearance interval following the “go” interval is usually of 
such length (3-5 seconds) as will permit vehicles which enter the 
intersection just as the light changes, to clear out of the way before 
cross traffic enters the intersection. Thus for a 6o-foot roadway, a 
3-second amber-interval will allow even a car going only 18 m.p.h. 
to dear (60 feet plus car length). 

But what about the time required for a pedestrian to clear the 
same roadway? Walking speeds of course vary, but in design a some- 
what slower-than-average speed should be used. At four feet per 
second, it would take 15 seconds to cross a 6o-foot roadway. At five feet 
per second, the time would be 12 seconds. At the end of 3 seconds, a 
pedestrian would be only one-fifth to one-quarter of the way across, 
plus whatever distance the person had walked before the clearance 
light came on. 

Now if we are as interested as we like to say we are in the 
pedestrian, his “go” interval must end 12-15 seconds before cross traffic 
starts, or 9-12 seconds before the amber vehicular clearance interval 
starts. 

The pedestrian clearance interval can, as a matter of fact, be 
shortened a bit because the pedestrian starting just as the light changed 
would probably step back and wait, cross traffic does not cross the 
crosswalk at the exact instant its “go” signal shows, moving vehicles 
rarely crowd the far curb but are some few feet from it, etc. 

How is the pedestrian to be informed as to when he should no 
longer start to cross? National standards call for special “walk and 
wait” (or “don’t walk”) signals. Many communities now have some 
“walk” signals. 

But here again, pedestrian needs require study. It seems quite 
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unlikely that the word “walk” can be fitted into the standard signal 
lens by any lettering design and be legible to pedestrians of deficient 
vision across roadways sometimes 6o to 90 feet wide. Washington, 
D. C.j deserves credit for experimenting with a neon tube “walk” 
and “don’t walk” signal. From England comes word of “cross now” 
signals. 

Too Long Intervals. Did you, while afoot, ever have to wait and 
wait for a red signal to change while few or no vehicles passed? If 
so, you will realize that such signal intervals do not encourage volun- 
tary observance of stop-go lights by pedestrians. Many fixed-time 
traflSc signal intervals are too long most of the day, not only for willing 
pedestrian observance, but also for keeping vehicular delays at a 
minimum. Where necessary, design should provide for changing cycle 
lengths, as by a time clock. For, at all times, signal intervals should be 
as short as will pass the closely “bunched” vehicular flow and still 
allow enough time for pedestrians who start at the proper time to 
reach a place of safety before being interfered with by cross trafiic. 

Location of Signal Face. As a driver, how would you feel if at a 
signalized intersection there were no signal to observe in the direc- 
tion you were going? Yet at a great many intersections there is no 
signal indication in the path of travel for half of the pedestrian 
crossings. Is it so strange that many pedestrians fail to take advantage 
of the protection afforded by signal lights ? In fairness there should be 
a signal indication direcdy ahead of each proper pedestrian crossing 
path. 

Vehicle Turns. When it is decided to permit a right turn on a red 
light, with or without a green turn arrow, what does this mean to 
pedestrians ? It means that a pedestrian crossing on a green light un- 
expectedly finds a vehicle — ^and often a fast-moving one — suddenly 
bearing down on him at a right angle. (See Figure 5). If the 
pedestrian doesn’t know about this special movement, he is not only 
inconvenienced but endangered. Yet increasing numbers of such 
special movements are being provided “to help relieve vehicular 
traffic.” If those responsible, and they are often engineers, gave proper 
consideration to the pedestrian, would they institute that plan? At the 
very least, there should be some special indication which would be- 
come known by walkers, which would warn them that they might 
encounter vehicular interference on the half of the roadway which 
with ordinary signal installations involves no conflicting vehicular 
movement. 
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Even at the usual type o£ signalized intersection, the law gives the 
pedestrian the right-of-way on the green light, over turning vehicles. 
But watch what happens and judge for yourself if the pedestrian is 
consistently given that preference! This is a matter for education 
and enforcement, but the engineer should foster attention to it. 

Fairness to Pedestrians. The above examples, which are more or less 
typical, should suffice to indicate that many a community doesn’t 



Fig. 5. Right turns on the red signal set up one more crosswalk trouble for pedestrians. 
In the drawing at left above, Pedestrian 2 is crossing lawfully on the “go” signal, while 
Car I is approaching for a permissible right turn, on the red. The drawing at right 
shows what could happen. 

give the pedestrian a fair break with its traffic signals. These examples 
serve also to indicate the great need for much more attention to 
pedestrian problems and needs. The engineer is trained to face facts 
and to determine improvements in light of objective analysis and 
interpretation of those facts. If he will, the engineer can do much to 
improve conditions for those afoot. 

Pedestrian Obedience to Traffic Control Signals. Should pedestrians 
be required by regulation to obey traffic signals i Well, that depends on 
whether the signals have been properly designed for pedestrian needs. 
If they have, and if public opinion has been developed to favor the 
regulation, it is generally desirable; otherwise it is not! While only a 
minority of pedestrian fatalities occur at signalized intersections, 
required obedience to signals properly designed for pedestrians can 
help greatly to impress pedestrians that they too have important re- 
sponsibilities in traffic. 
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''S\id Pads!' From St. Louis comes another valuable engineering 
aid to pedestrians. It consists o£ “skid pads” at approaches to inter- 
sections. On streets with pavement which is smooth when wet — and 
much sheet asphalt put down some years ago is — St. Louis is install- 
ing skid pads consisting of a cheap, durable hot bituminous mix for 
resurfacing right over the existing street base. Tests have shown that 
breaking distances from 30 miles per hour are reduced more than 50 
per cent when surfaces are wet. 

Good Street Lighting, Numerous cities such as Cleveland and De- 
troit have not only gready improved the convenience of driving on 
important arteries at night, but have also greatly reduced night 
pedestrian accidents by well-designed, modern street-lighting. 

4. Pedestrian Islands 

Failure to devote proper attention to pedestrian needs extends to 
street and highway design. A good example is that in which the 
roadway of the main artery in a neighborhood business district is 90 
feet wide, with no isle of refuge for pedestrians. In this particular 
case there was a splendid opportunity to provide an island in the 
middle of the roadway, for there had been streetcar tracks there, in an 
area not used by motor vehicles. Yet some engineer was presumably 
responsible for having the entire 90 feet paved, without islands. 

Pedestrian islands need to be installed at a great many locations in 
this country. Ordinarily a pedestrian should not have to cross more 
than two moving lanes in each direction without an isle of refuge. 
On a one-way drive, three lanes in one direction should be the maxi- 
mum. Milwaukee has been one of the leaders in installing proper 
islands, both for pedestrians and to improve the efficiency of vehicular 
movement. 


5, Highway Sidewalks 

In the field of highway design, the failure to provide warranted 
highway sidewalks is another example of failure to give adequate at- 
tention to pedestrian needs. 

Along roads without sidewalks, especially in and near municipal- 
ities where there are numerous pedestrians or where accident analyses 
shows serious tolls involving pedestrians walking on the roadway, 
highway sidewalks should be built — and they should be so designed, 
surfaced and maintained that pedestrians will use them. Massachu- 
setts has about 850 miles of them flanking state highways. Pedestrian 
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injuries were reduced from 513 in 1935 to 385 in 1938 where such 
sidewalks were built. 

Yet it isn’t always so easy to convince old residents of the need and 
value of highway sidewalks, as is indicated by the following retort to 
the Massachusetts traffic engineer: “Upon being told of the proposed 
sidewalks, one rural inhabitant proffered the information, ‘I walked 
this rud when it was a cow-path, and so did my father and my grand- 
father and none of you city chaps is going to tell me what part of the 
rud I’ll walk in.’ ” 

Underpasses and Overpasses. Los Angeles probably leads the coun- 
try in provision of underpasses with more than 100, primarily for 
school children. Chicago and numerous other communities also have 
some excellent grade separations for pedestrians. In certain places, 
including certain problem-locations under jurisdiction of county and 
state highway departments, this type of pedestrian aid is warranted, 
though it is generally rather expensive. 

It is apparent, therefore, that there are many practical ways in which 
engineers can participate actively in a program for aiding the man 
afoot. Indeed the engineer must take an active part if proper progress 
is to be achieved. Such engineering improvements can best be pro- 
vided through a traffic engineer. Every municipality of 50,000 popula- 
lation or more should have full-time traffic engineering. Every state 
should likewise have an adequate traffic engineering staff. Communi- 
ties of less than 50,000 also need traffic engineering service. This may 
be provided through consultants or through a county traffic engineer- 
ing organization in certain counties with many small municipalities. 
Probably the most practical permanent solution for most small mu- 
nicipalities is through service by an adequate state traffic engineering 
staff, organized with regional representatives. 

Pedesteuans Need Help from Many Specialists 

Since this report is directed mainly to engineers, it has been appro- 
priate to devote its major content to engineering aids. It should not be 
assumed, however, that a progressive pedestrian program is a job for 
engineers alone. To achieve maximum benefits, there must also be 
proper activities in the fields of legislation, enforcement, and educa- 
tion. Personnel training and motor vehicle administration are also 
important. A brief discussion of some of these activities is warranted. 

Proper legislation and enforcement can be of great aid to pedes- 
trians. In these fields, as well as in education, progressive motor 
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vehicle administrators are already giving highly effective leadership. 

We must abandon the old belief that as pedestrians we can use 
streets indiscriminately. We greatly need a modern code for street 
use, properly set forth through legislation and generally accepted by 
the public. This code must present a balanced plan for priority in 
right of street and highway use as between motorists and pedestrians. 
Such a plan has been well set forth in Act V of the Uniform Vehicle 
Code, but the provisions have not been generally adopted and ac- 



Fig. 6. The great difference illustrated above is not widely known, but it should be 
brought forcefully to the attention of everybody who walks. Adult pedestrians walk 
about five feet per second, or a little more than three miles per hour. The chart shows 
an eight to one advantage for cars at 27 miles per hour. At 60 miles per hour, the 
ratio becomes eighteen to one. To figure this ratio at any speed: divide the car’s 
speed in miles per hour by five and multiply the result by one and one-half. 

cepted. For example, while most state laws provide that the driver 
when turning at an intersection shall yield to any pedestrian crossing 
properly, this provision is very often flagrantly violated. Enforcement 
on this point must be stepped up gready ! 

Effective enforcement programs relating to intoxicated pedestrians 
have been inaugurated in a few cities. In many communities, too, 
eflScient accident investigation and intelligent selective enforcement 
result in very commendable emphasis on pedestrian protection. In 
a few places, Denver, for example, pedestrians are being penalized 
if their violation causes an accident. 

South Carolina deserves much credit for the intelligent plan 
whereby highway patrol officers have been devoting one day a week 
to instructing pedestrians encountered on the highway. 

Education holds the spotlight among today’s approaches to pedes- 
trian problems. Only a brief treatment of educational aids can be 
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included in this report, however. Some major considerations follow. 

On what major points is there need for education? On the facts — 
mainly little known — on interpretation of the facts, and on what the 
individual should do about them. Certain basic understandings must 
be developed — as, for example, the tremendous difference of speed 
of walking and of moving cars. See Figure 6. Our phrase for what 
might be called average city conditions, “a car length to a step,” is an 
effort to emphasize this point in a way which will be remembered.'A 
statewide program in Massachusetts is also stressing such funda- 

Night Visibility of Pedestrian Varies with Amount of White Showm| 



Tested Distances at which Pedestrian Was $€en by Driver 

Black Clothes With White White 

mtidkerdvef Area 

Visible 95-195 ft Visible 164-2 91 ft. Visible 206-3771 

Fig. 7. Can you be seen? Whether in the city or the country, pedestrians should be 
warned that it is extremely dijBScuIt for drivers to see them at night. Encourage all 
to wear or carry something white (or very light colored) after dark. Distances shown 
above are from a Massachusetts study and refer to an unlighted, dark surfaced high- 
way. In each case the shorter distance is where driver is facing glaring lights. Longer 
distance is when no car is approaching. 

mentals through printed folders, letters to elderly residents, talks, 
posters, essay contests. Pedestrians must also be brought to realize how 
relatively invisible they are to the driver unless they carry a light, re- 
flector or something white. See Figure 7. They must realize the dis- 
tances required for the driver to react and brake a car to a stop, 
especially under unfavorable conditions such as slippery streets. They 
need to realize the many things to which a driver must give attention, 
so that a pedestrian will realize that a driver is not looking at him all 
of the time and may indeed not have seen him at all. The great im- 
portance of such education is emphasized by the fact that nine out of 
ten pedestrians of licensable age who are killed are non-drivers. 

Many states have done much good with signs reading “Walk to Left 
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Facing TraflSc,” especially in zones near municipalities where, natu- 
rally, most non-urban pedestrian fatalities occur. 

Education should be highly selective. It should be directed in the 
main toward those special groups which most need attention (such as 
the elderly, the non-drivers, the foreign-born, and underprivileged) . 
It should also be directed toward the particular wrong acts and needs 
of each selected group. For example, school children need to have 
about eight sound walking rules developed into habits, while the 

Rafio of Pedestrian Injuries to Fa fall ties 
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Fig. 8. Rado ot pedestrian injuries to fatalities. 


attack with many oldsters must be to get them to change customary 
walking practices of long years’ standing. 

Much greater use of demonstrations is warranted. For example, the 
best way to get across to the general public their relative invisibility 
as pedestrians at night, especially in bad weather and with dark 
clothing, is by means of simple field demonstrations in which pubHc 
interest is built up through newspaper stories, radio, etc. 

Many elementary schools have long been doing a splendid safety 
educational job. Such work is mainly responsible for the reduction 
in traffic death toll to children of grade school age in the past 15 
years while the trend of other age groups has been sharply upward. 

However, while the fatality trend for children aged 5 to 14 has been 
relatively much better than that for any other age group, much re- 
mains to be done. A study by the American Automobile Association 
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showed that in 1937, traffic crashes were the largest single cause of 
death to children aged 5 to 14 (though pneumonia was practically 
as large). The same study showed that traffic crashes caused in that 
age group over one-third more deaths than diphtheria, infantile 
paralysis, scarlet fever, measles, and whooping cough combined! 

Furthermore, another AAA study shows that children aged 5 to 
14 had by far the highest ratio of traffic injuries to fatalities. (See 
Figure 8.) So parents and our elementary and junior high schools have 
a large job yet to do. 

High school programs for traffic safety lag behind those in ele- 
mentary schools. Yet in terms of vehicle-miles driven, youths of high 
school age have by far the worst fatality record of any age group. And 
an AAA study for 1937 indicated that traffic crashes were second only 
to tuberculosis as a cause of death to youths of high school age. 
(Data are for the group 15-19 years of age.) 

The job in the lower grades of elementary school is chiefly the 
development of sound walking habits. For somewhat older grade 
school children, sound bicycling practices must be developed. In the 
high school, the main job is driver education and training. Fortu- 
nately active national programs are now spreading rapidly. 

That school administrators see and accept their responsibilities in 
this field is splendidly indicated in the 1940 Yearbook of the Ameri- 
can Association of School Administrators, which is devoted exclusively 
to safety education. That school authorities are tackHng their parts of 
this problem with intelligence is also clearly indicated by several other 
recent publications of the National Education Association. 

All sorts of educational plans for the general public are being tried. 
Some seem excellent, others seem ineffective and wasteful. Among 
the excellent programs, major mention must be made of the numerous 
splendid programs of newspapers and radio stations. 

One of the most used educational ideas is that of signs for pedes- 
trians. One such sign used on the Public Square in Cleveland 
possessed a valuable element of humor. Many a person will probably 
remember its message, Creepers, Use your Peepers,” his 

entire life. 

Conclusion 

We are at last beginning to give much more thought and attention 
to the pedestrian. FDs predominant place in the traffic crash toll and in 
the central district traffic picture is being more generally appreciated. 



i 6 o PUBLIC WORKS ENGINEERS' YEARBOOK 


Many engineers are beginning to realize that there is much that they 
can do to aid the man afoot. As communities begin to face their 
pedestrian problems squarely they become impressed with the many 
examples of unfairness and hazard to pedestrians which exist in their 
communities, and which in some instances are still being introduced. 

Experience in the increasing number of communities which are 
attacking their pedestrian problems indicates clearly that far from 
being an exceedingly diiEcult field to tackle, there are a great many 
practical and effective ways of aiding the man afoot. There is every 
reason to believe that there will be a much brighter future for the 
former “forgotten man in traffic.” 


Low-Cost Pavements 

George H. Sandenburgh 

City Engineer, Ann Arbor, Mich. 

(Chairman of the Committee on Street Paving*) 

D xjring the last ten or fifteen years a type of pavement known as 
low-cost or low-type pavement has been developed. I prefer to 
call such pavements low-cost rather than low-type because they are 
truly low in cost, but high in service rendered. 

The advent of the automobile was responsible for the development 
of this type of street surface. Automobiles traveling even at the legal 
speed limit of 20 miles an hour on dirt and gravel residence streets 
raised clouds of dust that filtered into homes and covered the porches 
and yards. Housewives soon raised a storm of protest and the mu- 
nicipal government was forced to do something about the dust 
nuisance. 

In the search for a cheap, efficient dustlayer the low-cost pavement 
was developed. Other attempts to eliminate nuisance led to treat- 

* Committee on Street Paving, 1940 
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ment with light and heavy oils. Calcium chloride was also extensively 
used and is still being used; but it has to be applied each year. 

Much of the credit for the development of the low-cost pavement 
should go to state and county highway departments, as well as to city 
engineers and public works officials, because they were confronted 
with the same dust problem. 

Ten to fifteen years of successful use have proved that low-cost 
pavements are worth while and have a definite place in street and 
highway construction. Cities have spent large sums of money building 
high-cost, high-type pavements on streets where low-cost pavements 
would have given just as good results. 

With the present-day development of low-cost pavements there is 
no reason why any city or village should have dusty residence streets- 
Actual experience in one Michigan city proves that a low-cost pave- 
ment will give satisfactory service for at least 14 years. This par- 
ticular pavement is of the surface treatment type, built in the summer 
of 1927, and is still in good condition. It is 27 feet wide and is ap- 
proximately half a mile in length. The subgrade is sand; concrete 
curb and storm sewers were in place before the pavement was con- 
structed; and the bituminous surface treatment was applied to the 
so-called gravel street. Two seal coats at a cost of 6 cents a square yard 
have been applied since the pavement was built. The original cost was 
12 cents, making a total cost to date of 24 cents a square yard, or 
less than 2 cents a square yard per year for construction and main- 
tenance. I cite this case to prove that low-cost pavements are durable 
as well as cheap. 

Although low-cost pavements are recommended for local residence 
streets, experience proves that they will stand up under industrial 
traffic when they are built on a base capable of carrying the load. 
Actual experience shows that a low-cost pavement is successful for 
streets along railroad sidings where all the freight for a city of 30,000 
is unloaded. One of these pavements has carried loads of 18 tons for 
four years, and at this time does not show any signs of breaking up. I 
know of one stretch two miles long over which is hauled the majority 
of the sand and gravel produced by a commercial gravel pit. This 
pavement is a plant-mix oil aggregate type, 2 inches in thickness, laid 
on top of an old gravel road. It has gone through two winters carrying 
heavy traffic and is now in good condition. There are two or three 
small breakups where the subgrade was wet and springy and the 
gravel subgrade very thin. During the two years since its construction 
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this pavement has carried approximately 108,361 cubic yards of gravel 
in motor trucks carrying up to 10 cubic yards. Loads were not re- 
stricted during the spring breakup, the lo-cubic-yard loads being 
hauled during the fall, winter, and spring. It is very difficult for a 
person who has not seen these low-cost pavements in service to believe 
that they will carry the loads and give the service that they actually 
render. 


Types of Low-Cost Bituminous Pavements 

Low-cost bituminous pavements are generally divided into three 
classes according to method of construction. 

1. Surface treatments with tars or asphalts 

2. Road-mixes with tars or asphalts 

3. Plant-mixes with tars or asphalts 

Surface Treatments, Surface treatment consists of applying the 
bituminous material to the surface of the gravel street and then cover- 
ing this material with crushed stone or pea gravel, providing a wear- 
ing surface approximately ffich in thickness. 

Before the bituminous material is applied the street surface should 
be swept with a rotary broom to remove as much dust as possible. 
After the sweeping the bituminous material is applied in an amount 
of 54 to % gallon per square yard. The street is then closed to traffic 
for 24 hours to allow the material to penetrate into the street surface 
as much as possible. Then a second application is made and covered 
with the crushed stone or pea gravel and rolled with a 5-ton roller. 
Excessive cover material should be removed as soon as possible as 
any loose material has a grinding action under traffic which is det- 
rimental to the surface. 

From my own experience I found that the surface treatment costs 
as much as the road-mix type. The cost of sweeping and picking up 
the dust from the street surface, preparatory to applying the bitumi- 
nous material, was as much as the cost of mixing in the road-mix type. 
This would not apply on rural roads where the dust would not have 
to be picked up. 

Road-Mix, The road-mix method provides a wearing surface of 
whatever thickness is wanted, usually 2 to 2^4 inches. As the name 
implies, the bituminous material and stone or gravel are mixed on the 
street by means of power graders, harrows, discs, or a mixing im- 
plement developed especially for this type of work. 

If the road surface is thick enough, it may be scarified to a depth 
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of 2 inches and this loosened material mixed with the bituminous 
material to provide the wearing surface. In other cases, depending 
on the condition of the street, an inch of stone may be added to the 
entire surface, or it may be necessary to add to the surface all the 
stone or gravel to be mixed with the bituminous material. 

One advantage of this method of construction is that the street 
does not have to be closed to traflSc for more than an hour at any 
time. Another advantage is that a wearing surface of any desired 
thickness may be had, and on city streets costs little if any more than 
a surface treatment. 

Plant-Mix. In the plant-mix method the bituminous material and 
mineral aggregate are mixed in an asphalt plant and hauled to the 
street to be surfaced. Any desired thickness of wearing surface may 
be obtained and the mix can be accurately controlled, as all the ma- 
terials are accurately weighed. 

Several factors are bringing plant-mix into more general use. Im- 
proved plant design has reduced the cost of asphaltic concrete 75 per 
cent since 1920, and higher types of pavements are now entering the 
low-cost field. 

In 1926 the writer paved an earth-fill concrete arch bridge with a 
sheet asphalt pavement laid direcdy on the gravel fill. 
The surface is in excellent condition today. In 1930 a street was paved 
with lYz inches of sheet asphalt on 2^4 inches of black base. This 
pavement is also in excellent condition today. With the lowering 
of plant costs and the improvement in gravel or stabilized bases, 
high-type wearing surfaces can be laid as a low-cost pavement. That 
is, the whole range of bituminous pavements from a light surface to 
sheet asphalt may, under favorable conditions, be constructed as low- 
cost pavements. 

Although loads carried by pavements have greatly increased in 
the last 20 years, the balloon tire and the almost complete disappear- 
ance of the solid rubber tire mean that the load per square inch of 
pavement under the largest truck load today is probably no more 
than that of a two-horse wagonload of coal 25 years ago. 

Base Stabilization 

In order to give satisfactory service a low-cost pavement must have 
a base capable of supporting the traiSBc to which it is subjected. Until 
recently these pavements have been constructed on gravel bases, but 
during the last few years great strides have been made in base stabili- 
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zation. Stabilizing materials now used include salt, calcium chloride, 
Portland cement, tar, asphaltic oil, and emulsified asphalt. The stabi- 
lization process consists of mixing 4 to 6 or more inches of the natural 
soil, or artificially mixed soil, sandy gravel, or other natural base 
material, with sufficient stabilizing material to make the aggregate 
firm under trafiSc. Low-cost pavements constructed on a stabilized 
base will give still longer service than those constructed on a gravel 
base. A low-cost pavement constructed on a gravel base 4 to 7 inches in 
depth will give excellent results. 

With the use of stabilized bases, heavy bituminous surface treat- 
ments are adequate to carry the loads where greater wearing surface 
thickness was formerly required. 

A soil-cement type of low-cost pavement, which is said to provide a 
good wearing surface, has been developed during the last few years. 
However, I believe it will give much better results as a base for a 
bituminous wearing surface than as a wearing surface itself. 

Costs of low-cost pavements are unbelievably low. In cities the 
cost per square yard varies from 12 cents for surface treatment to 
35 cents for road-mix and plant-mix. 

I wish to extend my thanks to Prevost Hubbard, Hugh Skidmore, 
Walter N. Frickstad, A. A. Anderson, and E. L. Knebes, members 
of the Association’s Committee on Street Paving who very kindly 
furnished the material from which this article was compiled. 


Western Low-Type Pavements 

Walter N. Frickstad 

City Engineer, Oakland, Calif. 

(Member of the Committee on Street Paving) 

B efore discussing low-type pavements it would be well to define 
the term in relation to intermediate types and high types. There 
is no clear line of demarcation because in many cases a change of 
thickness will so increase or decrease the traffic carrying capacity as 
to shift the type from one class to another. Perhaps the best basis for 
distinction is found in the average number of vehicles per day carried 
by a two-way road. Some authorities contend that low-type surfaces 
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should be limited to roads that carry less than 100 vehicles a day; that 
an intermediate type may carry from 100 to 500 vehicles; and a high 
type should be used for traiBSc of more than 500 vehicles. Others believe 
that a pavement which will successfully carry as much as 300 vehicles 
a day and 500 or more under favorable circumstances may be desig- 
nated low type; and that an intermediate type is not justified until 
300 or 500 vehicles are counted. For the purpose of the following 
statement it is assumed that a low-type pavement is one which under 
average circumstances is expected to carry not more than 300 vehicles 
a day with a moderate amount of maintenance expense; that under 
some conditions of climate and soil, failures will occur or excessive 
amount of maintenance will be required for traflSc of 100 vehicles or 
less; and under unusually favorable circumstances some types will 
carry 1,000 vehicles per day. 

Selected Soil 

The cheapest and most primitive type of surfacing can hardly be 
dignified with the tide of ‘"pavement.” It is best described as “selected 
soil,” usually obtained on the project or from some deposit con- 
venient thereto. Depending upon the geology of the territory, it is 
commonly shale, calcareous material, decomposed granite, sand-clay, 
or sandy soil. Applied to the surface of the graded roadway, compacted 
and maintained by dragging and supplementary applications, such ma- 
terials are not too badly affected by changes of weather and render 
fair service to a moderate amount of trajSSc. If traflSc averages more 
than 100 vehicles a day, failures and excessive maintenance should 
usually be expected. Selection of material is largely based upon local 
experience, in recent years supplemented by screen and cementation 
tests on the ground or in the laboratory. 

Gravel 

The early method of constructing gravel surfaces accepted the 
natural deposit very much as it occurred. It might contain an excess 
or deficiency of sand- and a considerable proportion of large particles, 
the largest of which were removed by hand after spreading on the 
roadway. Gravel roads are still found having particles 2 or 3 inches in 
diameter. Modern gravel roads have nothing over i inch in diameter 
and are reasonably well graded from that size to very fine sand and 
binder. Excess sand is, of course, removed. 

Gravel roads are 4 to 12 inches in thickness depending upon 
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traflSc, soil, and climatic conditions. In prolonged dry spells they are 
likely to disintegrate or at least become pitted. When traffic reaches 
200 or 300 vehicles a day, they are apt to become corrugated, especially 
if the bulk of material is small in size. Under ideal conditions of 
climate and maintenance, gravel makes a pleasant driving surface for 
small volumes of traffic. 


Crushed Rock 

Crusher run rock is used in the same manner as gravel Avhere it is 
more easily available. Earlier practice used the crusher run product 
with the maximum size of 2 or 3 inches. This formed a very rough 
riding surface, and practice about fifteen years ago in the West setded 
upon a maximum size of % inch, producing what was known as a 
“fine crushed rock surface.” Material was consolidated by traffic or by 
rolling. Many engineers insisted that binding dust should be elimi- 
nated as far as possible and relied upon the interlocking of the 
particles for stability. It was considered ideal to have a thin film of 
uncompacted rock maintained over the surface at all times. Other 
authorities believed in binder, often supplementing the natural prod- 
uct of the crusher with cementatious clay or other material if neces- 
sary. Crusher run rock surfaces, when well maintained, presented a 
very satisfactory driving surface except for the dust. Maintenance, 
however, was always difficult in dry weather. 

Surface Treatment 

The dust nuisance, the loss of material from the road evidenced 
by the dust, and the difficulty of maintaining an unbroken surface 
in dry weather, drew attention to the possibilities of an asphaltic 
surface treatment. Such treatment had proved useful on well-built 
macadam throughout the country and upon roads conveniently near 
fields which produced an oil with an asphaltic base. Generally, how- 
ever, treatment of soil, gravel, and crusher run bases had not been too 
successfully maintained. About 1924 the State Highway Department 
of Oregon undertook surface treatment of gravel and crushed rock 
surfaces on a large scale. Using methods that had been developed 
earlier in California but combining therewith their established prac- 
tice of systematic and constant maintenance, the program was im- 
mediately successful. The dust nuisance was eliminated and the enor- 
mous loss of material resulting from the grinding of particles under 
the wheels of the automobiles and its removal by wind was stopped. 
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The oil used in Oregon was known as '‘60-70 fuel oil.” Such oil is 
now more definitely known and specified as “SC-2.” The methods 
first used in Oregon produced a thin shell of treated material which 
was in effect a part of the original gravel surface. There was no distinct 
line of separation between the treated and untreated material. In other 
jurisdictions the objective has been a distinct layer of treated ma- 
terial, the principal aggregate being stone % to % i^^ch in diameter. 
Later practice in Oregon and a common practice elsewhere is to 
produce a combination of these distinctly separate theories. Such 
result would be obtained by the following process: Apply %o or 
%o of a gallon of SC-i or SC-2 per square yard of carefully prepared 
surface; after absorption of the first appHcation, follow with a similar 
amount of SC-2 or SC-3; spread and broom enough stone chips to blot 
the applied asphalt; roll, and remove the surplus stone chips by 
brooming. Sometimes a third application of asphalt is added, followed 
by sand or finer stone chips. The third appHcation is common where 
the coarser stone chips are used or the asphalt is emulsified. 

Mixing Treatment 

Mixing asphalt with soil, sand, or gravel was practiced in Cali- 
fornia during the first quarter of the century with varying results. On 
the sandy soil of some parts of the San Joaquin Valley, roads were 
gradually developed by several reworkings of surface treatment until 
a stable impregnated mat several inches in thickness was obtained. 
The present practice, however, dates from extensive experiments 
undertaken in 1926 by the California Highway Department in the 
Mojave and Imperial Valleys. The roads already had 5 or 6 inches 
of sandy gravel. This was scarified sufficiently to produce about 3 
inches of loose material. One-half gallon per square yard of 60-70 oil 
was applied and mixed with the loose gravel by means of a blade 
grader and spring-tooth harrow. The process was repeated until three 
applications had been placed and tnixed, and the mixture was then 
spread and allowed to compact under drag and traffic. Present prac- 
tices are essentially as developed in those experiments, excepting that 
valuable improvements have been made in adjusting the amount of 
asphaltic oil to the grading of the aggregate, selection of oil, and 
completeness of mixing. 

The above process is commonly referred to as “mixed-in-place” or 
“road-mixed” surfacing and is particularly useful where the material 
is already on the road. 
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Plant Mix 

A variation of the “mixed-in-place” process was quickly developed 
in California and is more commonly used at this time. A plant is set 
up at the deposit where the aggregate is found. The aggregate is care- 
fully sampled, the amount of oil fully controlled, the mixing is 
thorough, and the product is hauled to the road where it is deposited 
in windrows and spread. Compacting is ordinarily done by rollers. 
All of the material is cold except the oil, which is commonly warmed. 
Both “road-mix” and “plant-mix” permit a wide variation in the 
grading of material. Ideal material follows the grading usually re- 
quired of asphaltic concrete with maximum aggregate size of ^ inch 
and with at least 3 or 5 per cent passing the 200-mesh sieve. Heavily 
sanded material containing 12 to 20 per cent of 200-mesh material has 
often been used. Even sandy loam is capable of fairly successful treat- 
ment. Emulsified asphalt, cut-back asphalt, and tar are used in place 
of asphaltic oil for surface treatment and for both types of the mixing 
treatment. 

Surface and mixed treatments fail in the presence of capillary 
moisture. Untreated gravel and crushed rock seem to be often im- 
proved by the presence of capillary moisture which evaporates when it 
reaches the surface, but asphaltic treatment prevents evaporation and 
tends to the accumulation of capillary moisture under the impervious 
oil layer. Moisture is particularly destructive in the presence of frost. 

In the western states the surface of thousands of miles of state 
highway and county roads carrying traffic ranging from 100 to 500 
vehicles a day consists of surface or mixed treatment. Mixed treatment 
predominates, some of the roads carrying 1,000 vehicles a day, which is 
estimated to be rather more than the average economical limit. 

Stabilization 

During the past several years, traffic-carrying capacity for soil or 
inferior material has been sought through stabilization. Foundation 
stability for high-type pavements has also been one of the objectives 
of the same investigation but the possibility of converting cheap 
local materials into a surface capable of supporting light or moderate 
traffic under all weather conditions, with a small expenditure of 
money, has perhaps been the principal incentive. Some of the earlier 
experiments with asphaltic oil, such as the petrolithic process and 
the oil-mix soil roads of the San Joaquin Valley previously men- 
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tdoned, may be classed as stabilization. Stabilizing materials now 
used include salt, calcium chloride, cement, as well as tar, asphaltic 
oil, and emulsified asphalt. Essentially the process involves the mixing 
of 4 inches, 6 inches, or more, of the natural soil, artificially mixed soil, 
sandy gravel, decomposed granite, calcareous soil, and similar ma- 
terials, with suflScient stabilizing material to make the aggregate firm 
under traffic. A thin coating of aggregate and asphaltic material may 
or may not be added. 

In the West some experimenting has been done with cement but 
the principal stabilization material is asphaltic oil or emulsified 
asphalt. Asphaltic oil, usually of the SC-2 grade, is used as described 
above in the road-mix treatment. The quantity of asphaltic oil is de- 
termined by various formulae, varying somewhat in the different 
states. The amount of 200-mesh material is the principal factor. The 
depth of treatment is determined by local conditions. 

Stabilizing with emulsified asphalt is illustrated by the following 
description abstracted from a recent Oakland project: 

The project ran through a soil which was in large part decomposed 
sand and gravel conglomerate containing 4r to 52 per cent of particles 
washed through a 200-mesh sieve. In the grading operation this type 
of soil was exposed over a large portion of the project. Other portions 
were covered with a substantial layer by excavating to a suitable depth 
and refilling with material hauled from other parts of the project. When 
preparing for the treatment the entire roadbed was thoroughly scarified 
to a depth sufficient to produce 6 inches of compacted mixed material. 
Large particles were broken up by the scarifying process which included 
adding sufficient water to thoroughly saturate the mass. Due to the 
large proportion of 200-mesh material passing 200-mesh, including only 
I to 3 per cent of colloidal fines, it was determined that 6 per cent of 
asphaltic emulsion would be necessary. Mixing was performed by a road- 
mixing machine which picked up the material at the front and passed it 
through a mixing drum and deposited it on the ground at the rear. When 
first mixed it had the appearance of wet clay. After drying some one to 
five days it was spread by blade grader, compacted with a sheeps-foot 
roller and finally with a rubber-tire roller or a standard roller. After 
drying from four days to two weeks, the stabilized material was covered 
with an armor coat which required 55 lbs. of coarse stone chips per square 
yard (i to % inches in diameter), 25 lbs. of fine screenings (% inch to 
lo-mesh sieve), in two applications, and 5 to 8 lbs. of sand. Four appli- 
cations of emulsified road oil were used. The first was 54 gallon per 
square yard applied as a tack coat prior to the spreading of coarse screen- 
ings. The second was % gallon, the third 54 gallon applied after the 
spreading of the coarse screenings, and the fourth was 54 gallon per 
square yard prior to the application of sand. 
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On another project the aggregate for stabilization was decomposed 
sandstone, which carried 10 per cent of 200'mesh material. Three 
per cent of emulsion was found necessary. Mixing was done on the 
ground with blade graders. On another project the aggregate was 
crusher run product and the mixing was done at the plant. Sixty per 
cent of the material passed a a^-inch screen and was retained on 
%-inch. Forty per cent passed the %-inch and included the dust which 
was about 10 per cent of the whole. Here again, approximately 3 per 
cent of emulsion was used. On one of these projects the final surface 
consisted of one inch of carefully graded cold asphaltic concrete, 
using asphaltic emulsion for binder. The cost and expected service 
of this pavement would perhaps place it in the intermediate type. 


Low-Cost Asphalt Pavements 

Prevost Hubbard 

Asphalt Institute, New Yor\, N. Y, 

(Member of the Committee on Street Paving) 

H ot-mix asphalt pavements, including sheet asphalt and dense 
graded aggregate asphaltic concrete, have for many years been 
considered the highest types of asphalt pavement. The basis of design 
of these pavements calls for close control of aggregate gradation, use 
of hot asphalt cement as a binder, adoption of a formula of pro- 
portioning to obtain maximum density in the mix after compaction, 
and rigid control of temperature and mixing operations. By sacrificing 
certain of these requirements to a limited extent and modifying 
methods of construction, it has been found possible to reduce first 
cost to produce other types of asphalt construction which may be highly 
satisfactory in meeting all but the most severe service condition. Such 
pavements have generally been termed low-cost types. They include 
(i) asphalt macadam, (2) road-mix and (3) cold-laid plant-mix pave- 
ments. Their relation to hot-mix pavements may best be understood 
by first considering the fundamental composition of the former. 

In the properly prepared hot-mix pavement each particle of mineral 
aggregate must be uniformly coated with asphalt cement of a film 
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thickness sujEcient to squeeze into and practically fill all void spaces 
between individual particles when the mass is thoroughly com- 
pacted. The compacted mass is then impervious to water and its de- 
structive action. In order that the voids may be practically filled and 
that no bleeding of the asphalt to the surface shall occur, it is neces- 
sary that a considerable proportion of mineral filler be present in the 
mix so as to make the individual void interstices exceedingly small. 

In a void-filled mixture, bleeding appears to be governed by the 
relation between viscosity of the binder and void diameter. Paving 
grades of asphalt cement have a sufficiendy high viscosity under serv- 
ice conditions so that no bleeding occurs if voids are of the dimen- 
sion produced by the presence of customary percentages of mineral 
filler. If, however, void diameter is materially increased, less than 
enough asphalt cement to fill voids must be used to prevent bleeding 
and the same is true if asphalt of lower viscosity, such as cut-back 
asphalt, is used for the same void diameter. In either case the net re- 
sult is the production of a more permeable pavement than is repre- 
sented by the high types. 

Asphalt Macadam 

The asphalt macadam constructed by the penetration method is 
probably the oldest and most widely known of any of the low-cost 
types. In this pavement void diameters are exceptionally large and, 
if constructed with sufficient asphalt cement to fill these voids, the 
pavement will bleed badly and become unstable. Cost of aggregate 
gradation and mixing has been eliminated at the sacrifice of density 
and uniform coating of aggregate particles. If, however, the surface is 
kept properly sealed, absorption of surface water is reduced to a 
minimum and, when placed on substantial, weU drained foundations, 
this type has given excellent service. Void dimensions are so large that 
capillary absorption of moisture from below is practically eliminated. 
The asphalt macadam pavement has proved most satisfactory when 
constructed with a hard, durable broken stone aggregate, of suitable 
uniform size fragments. Uniform size is necessary to secure uniform 
distribution of the asphalt cement throughout the aggregate mass. 
Rock fragments which are soft may eventually crush under traffic 
to form an excessive proportion of uncoated surfaces and at the same 
time reduce void size to a point where capillary absorption of water 
may cause serious trouble. 
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Road-Mix Construction 

Road-mix types of construction secure more thorough and uniform 
coating of aggregate particles than the asphalt macadam but must 
of necessity utilize a liquid asphalt binder of relatively low viscosity. 
There are two distinct types which, with certain variations, merge into 
each other. One is known as the macadam aggregate type and in cer- 
tain characteristics resembles the asphalt macadam. That is, the 
aggregate particles are of uniform size and the void diameters rela- 
tively large, although not as large as in the asphalt macadam. The 
other is known as the graded aggregate type. When the aggregate 
grading is dense and contains a substantial proportion of mineral 
filler a close approach is made to the aggregate gradation of high- 
type pavements with, however, much less control of uniformity than 
in plant-mix work. Intermediate types contain a graded aggregate of 
variable composition with little or no mineral filler. 

In all types the cold air-dried aggregate is first spread on the road, 
after which liquid asphaltic material is applied at a predetermined 
rate over the surface of the loose aggregate. Mixing is accomplished 
by grade bladers or special road-mixing machines of which there are 
a number of excellent designs. After the first application of asphalt 
has been incorporated with the aggregate, successive applications are 
often made and mixing continued until visual uniformity of mix is 
secured. Finally the mixture is spread and compacted and a seal coat 
applied. 

In the macadam aggregate type a rapid curing cut-back asphalt 
is used as the binder. Much higher binding value is required than is 
possible to secure immediately from a product of sufficiently low vis- 
cosity to mix with the cold aggregate, and rapid curing properties are 
necessary to develop a strong asphalt film on the aggregate surfaces be- 
fore the mixture is compacted. While greater uniformity of aggregate 
coating is secured, average film thickness of asphalt is less than in 
the properly constructed asphalt macadam and needed repairs should 
be promptly made to prevent rapid progressive disintegration when 
breaks in the surface occur. 

The graded aggregate road-mix containing some proportion of 
natural or artificial mineral filler necessitates a certain degree of grad- 
ing control, although since the mixture is made on the road the 
control cannot be as close as in plant-mix construction. Void diameters 
may be just as small as in hot-mix aggregates but cannot be filled with 
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asphalt as the binder must be liquid at air temperature. As the stability 
of the mixture is more dependent upon dense packing of the aggregate 
than upon strength of binder, a liquid binder can safely be used. Both 
medium curing cut-back asphalts, and slow-curing products com- 
monly known as road oils, have been satisfactorily used in this type 
of construction. A well drained foundation which is not highly 
capillary in character is very important for this type as the mixture is 
apt to be highly capillary and, even if thoroughly sealed at the surface, 
may absorb an injurious amount of moisture from a wet base. Prim- 
ing the surface of the base with cut-back asphalt so as to seal off the 
upward movement of moisture from below is particularly desirable. 

In the intermediate types of road-mix which contain a graded 
aggregate practically free from mineral filler, capillarity is somewhat 
less but the compacted aggregate may be less stable and usually re- 
quires a fairly strong binder. Either rapid or medium curing cut-back 
asphalts are used, depending largely upon whether the aggregate 
more nearly approaches the macadam aggregate or the dense graded 
aggregate types. 

Plant-Mix Construction 

Low-cost cold-laid plant-mix pavements are of the same general 
character as all of the road-mix types. Plant mixing, however, permits 
the use of a more viscous binder than in road-mix construction and 
therefore film thickness can be made greater on macadam aggregates 
and the voids may be more nearly filled in graded aggregates by using 
a higher percentage of asphalt. Moreover, greater uniformity of 
mixture may be secured and proportioning more closely controlled. 
Either traveling or stationary mixing plants may be used. Frequendy 
the aggregate is dried by heating prior to inixing with the asphalt 
binder, in which case practically the only saving in cost over high- 
type pavements is that incident to laying and compacting the mix 
when cold, or in utilizing a less expensive aggregate than might be 
required for hot-mix hot-lay construction. Very viscous grades of cut- 
back asphalts are customarily used in cold-laid mixtures or slow-curing 
hquid products of such high viscosity as almost to be classed as asphalt 
cements. Void filling is, however, not as complete as in hot-mix con- 
struction and a seal coat should be used for finishing the surface. The 
foundation should also be primed with asphalt. 

Cold-laid plant mixes are frequendy laid upon Pordand cement 
concrete bases, usually as surfacing for old concrete pavements. Par- 
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ticular care should be taken to secure an intact seal, as the base is apt 
to act as a trap for any water that may find its way through the 
pervious mixture because of imperfections in the seal. Accumulations 
of moisture are then held by the mixture and may result in disintegra- 
tion by frost action or to asphalt film stripping if the mineral aggregate 
is hydrophilic in character. Edgings and integral curbs should be 
avoided as they are apt to promote water trapping. 


Soil-Cement for Light-TrafSc 
Low-Cost Roads and Streets 

A. A. Anderson 

Portland Cement Association, Chicago, IlL 
(Member of the Committee on Street Paving) 

S OIL-CEMENT construction for secondary roads and streets is a new 
addition to the field of construction processes. It holds great 
promise for the light-traffic, low-cost highway programs which de- 
mand adequate and smooth-riding roads and streets for those proj- 
ects on which high-type concrete pavements are not warranted be- 
cause of light traffic density or small allocation of funds for construc- 
tion. And yet, because it is such an innovation, the term “soil-cement” 
is likely to be unfamiliar to many engineers who have not had per- 
sonal experience with this type of road-building material. There- 
fore, the purpose of this article is more to explain and clarify the 
definition and field of use of soil-cement than to delve into the 
technicalities involved in the necessary testing and construction pro- 
cedures. These will be dealt with briefly, however, in order that a 
complete picture may be obtained of the philosophies and principles 
involved. Thorough laboratory investigations provide the funda- 
mental basis of this simple process of combining the existing street 
or roadway material with portland cement to produce a durable, 
weather-resistant surface. 

Many engineers have revealed that they were skeptical and held 
erroneous beliefs and assumptions before they were acquainted with 
the procedures and results to be obtained by mixing soil, cement, 
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and water in the proper proportions and under careful, scientific con- 
trol. To the uninitiated, long familiar with the time-honored philos- 
ophy of preventing the inclusion of dirt or soil in concrete mixtures, 
the new idea of deliberately mixing cement with existing roadway 
soil appears incongruous. 

However, it must be here emphasized that soil-cement mixtures for 
roads and streets are in no way to be confused or compared with 
Portland cement concrete mixtures. Although containing the common 
ingredients of cement and water, these two materials are entirely 
different and each fulfills a separate and definite need for highway 
construction. Soil-cement construction offers a strong, durable, and 
weather-resistant roadway for the low-cost, light-traffic field. It is not 
intended for heavy-duty service where concrete is both superior and 
essential. In general, soil-cement construction is suitable for the im- 
provement of secondary routes carrying up to 500 vehicles a day, in- 
cluding a normal proportion of heavy trucks. Average costs for this 
type of construction range below $5,000 per mile for a soil-cement 
roadway 20 feet in width and 6 inches in depth. 

Experience to Date 

The first roadway built following scientific laboratory and field 
control was near Johnsonville, South Carolina, in the late fall of 1935. 
In the four succeeding years, over 4,672,000 square yards of soil-cement 
construction have been built or placed under contract in 31 states and 
Alaska. Naturally, the largest field of use has been in street and high- 
way construction, totafing 348 miles, 41 miles of which represent 
streets in 19 cities. Other uses to which soil-cement has been put in- 
clude shoulder construction, sidewalks, parking areas, gutters, drain- 
age ditch and swimming pool linings, levee and revetment slopes. 
The U. S. Army Engineers constructed 4,000 cubic yards of soil- 
cement gun emplacement abutments at Fort Funston, California. 
Twenty-nine projects involving soil<ement floors, walks, passage- 
ways, courtyards, patios, parking areas, and airport runway aprons 
on Treasure Island, San Francisco’s Golden Gate International Ex- 
position, aggregated 100,000 square yards, the equivalent of 23 acres. 

On all these projects constructed during the past four years, scien- 
tific laboratory and field control have dictated the procedures to be 
followed. The tremendous background of experience has proved that 
this control is essential to successful construction results. And yet, 
although scientific and exact, the necessary laboratory test procedures 



176 PUBLIC WORKS ENGINEERS' YEARBOOK 

are simple. They predetermine the cement, water, and density re- 
quirements necessary for control during construction to insure re- 
producing the satisfactory product obtained in the laboratory. Given 
adequate soil type determinations, laboratory results to set up field 
control factors, and proper selection and use of construction equip- 
ment, engineers can predict in advance the serviceability of soil- 
cement construction. It is essential that control factors required for 
success be determined in the laboratory before field construction is 
undertaken. This places all work on a foundation of sound, scientific 
procedure, removing soil-cement construction from a hit-or-miss, 
trial-and-error class, and insuring accurate, predictable results. 

Method of Procedure 

After the street or roadway has been shaped to proper crown, grade, 
and alignment, a soil survey is conducted to determine all the various 
soil types occurring on the project and their station limits. Representa- 
tive samples are obtained of each soil and taken to the laboratory for 
identification and complete testing to determine the cement content 
necessary to harden each soil satisfactorily and desirable moisture con- 
tents and densities for field control during construction. Grain size 
analyses and routine test constant determinations serve as a basis for 
identification and classification of the samples. 

Following this, moisture-density relations are determined for the 
raw soils and for soil-cement mixtures of each soil. The data thus 
obtained provide information concerning desirable moisture contents 
and densities to be used in the field during construction and also pro- 
vide data for the molding of durability test specimens. 

A range of cement contents likely to harden each soil satisfactorily 
is selected, based on the soil classification and previously obtained 
data and experience. Two groups of two specimens each are molded 
of each soil and each cement content. One group is subjected to 12 
cycles of alternate wetting and drying; the other to 12 cycles of alter- 
nate freezing and thawing. At the conclusion of each cycle of test, one 
specimen of each group is vigorously scrubbed with a wire scratch 
brush to remove loosened material, and then weighed to determine 
soil loss data. The other specimen of each group is not brushed, but is 
weighed and measured daily to supply information on volume and 
moisture changes during the tests. The data thus obtained from 12 
cycles of durability tests allow the selection of a suitable cement con- 
tent for each soil which will insure satisfactory hardness to provide 
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durability and freedom from detrimental volume changes under 
service conditions. The use of predetermined control factors and 
proper equipment and engineering supervision insures satisfactory 
construction results. 

As a first step in soil-cement construction, the road or street must 
be shaped to proper crown and grade. Any existing material shown 
by laboratory tests to be unsuitable for use should be removed and re- 
placed with acceptable material. The roadway is then scarified and 
pulverized for sufficient depth to produce a final compacted thickness 
of the recommended 6 inches. Pulverization operations are materially 
assisted by the use of offset disc harrows or rotary tillers. 

The quantity of cement needed to produce the required spread for 
the cement content shown by laboratory tests to be necessary with each 
soil is computed from the dimensions of the area to be processed. 
Cement sacks are spotted at predetermined longitudinal and trans- 
verse intervals to give this spread. For mixed-in-place procedure, the 
sacks are dumped to form continuous windrows across the roadway. 
The cement is then uniformly spread by several passes of a spike tooth 
harrow with the spikes set flat. 

Mixing of the cement is accomplished by continuous trips of disc 
harrows and field cultivators or rotary tillers until a uniform, homo- 
geneous mixture is obtained. The frequent use of three- or four-bottom 
gang plows materially assists in turning up the bottom material that 
has remained unmixed, and in maintaining accurate control of depth 
of treatment. 

Moisture content tests of the dry soil-cement mixture are made to 
indicate the general water requirements. Pressure distributors apply 
the quantity of water necessary to raise the dry soil-cement mixture 
to the optimum moisture content predetermined by laboratory and 
field tests. Frequent supplementary moisture content determinations 
during water application control the final addition of moisture. 

Water spreading is organized to be a continuous operation with 
each increment partially incorporated by the use of the field cultiva- 
tors or rotary tillers. The gang plows are used again to bring up to the 
surface the dry bottom material. Moist mixing operations are con- 
tinued until the damp soil-cement mixture is uniform in character and 
is at the predetermined optimum moisture content plus any needed 
addition to compensate for losses due to evaporation during packing 
and finishing operations. 

Sheeps-foot rollers uniformly compact the damp soil-cement mix- 



178 PUBLIC WORKS ENGINEERS' YEARBOOK 

ture from tJie bottom up to the density requirements shown by labora- 
tory and field tests. When the rollers have packed out to within about 
one inch of the surface^ a motor patrol gives the section final crown 
and grade. If necessary, additional moisture is added at this time to 
replace that lost by evaporation. A spike-tooth harrow then travels 
over the roadway to remove all top compaction planes produced by 
roller feet and shaping equipment. This leaves a uniform depth of 
mulch, which is then compacted by a smooth-wheeled tandem roller 
to produce a smooth, firmly bonded, and closely knit surface. 

A covering, consisting of at least two inches of earth or four pounds 
of straw or hay per square yard, is placed over the completed work. 
This cover is moistened initially and kept damp for seven days, in 
order to protect the completed surface from evaporation, and to allow 
proper hydration of the cement, which is an essential factor in attain- 
ing a satisfactory product. 

In addition to the mixed-in-place procedure just described, a number 
of projects have been constructed using large mechanical mixers. In 
general, these mixing machines follow one of two methods of con- 
struction. One type> designed to handle the soil-cement in place, 
mixes the uniformly spread cement with the previously scarified and 
partially pulverized soil. The other type, traveling mixing plants, 
work the material from a windrow to which the cement has been 
added. The windrow of material issuing from these machines is then 
uniformly spread, and compacted with sheeps-foot rollers as in the 
other methods. In some cases, supplementary mixing with cultivators 
or rotary tillers has proved beneficial as an adjunct to the machine 
mixing operations. On large projects, these mixing machines hold 
promise of proving efficient and economical. It is anticipated that the 
various machines now in use, or now being developed, will produce 
excellent results, and that the attendant costs will compare favorably 
with costs for mixed-in-place procedure. 



Street Cleaning Expenditures in 1939 

William A. Xanten 
City Refuse Division, Washington, D. C. 

(Chairman of the Committee on Street Cleaning*) 

T he committee on Street Cleaning has given further study during 
the past year to the problems of cost comparisons in this field 
in the hope of arriving at some basic yardstick for street cleaning 
expenditures by cities. It is widely recognized as difficult to make 
sound comparisons of costs because of the diversity of accounting 
practices or method of reporting charges, variations in the amount 
of work done, in climate and character of cities, in wage rates and 
leave benefits for labor, etc. Nevertheless, the Committee felt that 
comparisons will inevitably be made and has therefore conducted this 
study, with a full appreciation of the complications involved and 
anticipating the probable necessity of resorting to generalities. 

A questionnaire was addressed to each of the thirty-seven American 
cities of population over 250,000 and, in addition, to four selected cities 
of population between 100,000 and 250,000, and to two Canadian cities. 
To the forty-three letters sent, there were received twenty-six re- 
plies. This questionnaire asked for information in regard to popu- 
lation, mileage of streets and alleys to be cleaned, area of the city, 
personnel during summer months, equipment regularly operated, 
cubic yardage of sweepings removed annually, wage rates and leave 
benefits, recommended frequency of cleaning of various classes of 
streets, budget desired, and annual expenditures. In about half of the 
rephes received there were some points obviously open to question or 
a lack of information on one or more items. However, the Com- 
mittee realizes the amount of effort involved in answering detailed 
questionnaires and wishes to express its appreciation for each reply 
received. 

It is recognized that a large percentage of street cleaning appropria- 
tions is spent directly for labor. For this reason, wage rates can be 
considered of primary importance in calculating the amount of work 

* Committee on Street Cleaning, 1940 
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which can be accomplished. An analysis o£ the data supplied shows 
first that the rate of pay per hour worked for laborers varies in the 
three cities in the deep South from 26 to 39 cents, with an average of 
34 cents, and for truck drivers from 32 to 63 cents, with an average 
of 47 cents. In the other twenty-three cities, all lying above latitude 
37^ except one west-coast city, the rate of pay per hour worked for 
laborers varied from 37 to 88 cents, with an average of 62 cents, and for 
truck drivers from 45 cents to $1.10, with an average of 76 cents. These 
wage rates might be said to have a normal range (by eliminating the 
upper and lower quarters) from 49 to 75 cents for laborers, and from 
65 to 88 cents for truck drivers. It is hardly necessary to comment that 
in the work of street cleaning, where the major portion of the budget 
is expended for laborers and drivers, such a variation in wage rates per 
hour worked renders useless any superficial comparison of expendi- 
tures. 

This rate of pay “per hour worked” has been computed from the 
pay-roll amount earned per year and the number of hours actually 
worked during that period, after making proper deductions where 
necessary for vacations, sick leave, and holidays. Incidentally, the 
benefits varied from none to a maximum of 26 days vacation, two 
weeks sick leave (accumulable up to 90 days), and eight holidays. 
Sixteen of the twenty-three cities allowed a week or more vacation, 
with most of these allowing two weeks or more. Eleven of the twenty- 
six cities made provisions for sick leave. 

Per capita expenditures as reported in these cities vary from 23 cents 
to $1.20, with a mean of 55 cents and a normal range, after eliminating 
the upper and lower quarters, of from 45 to 71 cents. A conjectural 
adjustment was made to these per capita costs to raise or lower the 
expenditures to compensate for the difference in wage rates, with re- 
sults as follows: 

Per capita costs under this adjustment, based upon a laborer wage 
of 62 cents per hour worked varied from 25 cents to $1.48, with a mean 
of 57 cents and a normal range, after elimination of upper and lower 
quarters, of from 46 to 92 cents. Very litde reliable or valuable con- 
clusions, however, can be drawn from these per capita figures. In 
general it is believed that the larger cities have a more complicated 
problem to handle and that greater unit expenditures for street clean- 
ing purposes become necessary as the size and character of a com- 
munity changes from that of a township to that of a metropolitan area. 

In most cities in America that are within the snow belt, snow ex- 
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penditures represent rather large items, and the frequency of cleaning 
during the winter months is, of course, abruptly curtailed. Invariably, 
however, wage rates in these cities are higher than they are in the 
more southern latitudes where, on the other hand, street cleaning 
work must be carried on without curtailment throughout the winter. 

Comment as to the adequacy of present appropriations was sub- 
mitted by twenty of the twenty-six cities replying to the questionnaire. 
Of these twenty cities, eight considered their existing appropriations 
satisfactory, and twelve felt that an increase should be made. The 
average of the increase in appropriation considered necessary by the 
latter for more adequate street cleaning was 41 per cent of existing 
appropriation. 

An analysis was made of the number of miles of street or alley to be 
cleaned per man employed for the purpose. Admittedly, the degree 
of mechanical cleaning by sweepers and flushers would influence the 
figure, apart from degree of cleanliness. However, for what it is 
worth, it was found that the median average was 3.35 miles of street 
per man employed, with a normal range, after eHminating the upper 
and lower quarters, of from 2.51 miles to 5.61 miles. 

The annual expenditure per mile of street and alley to be cleaned 
showed a median average of $437, with a normal range from $337 to 
$670. It may be noted that the expenditures per mile of street and 
alley to be cleaned given here are considerably greater than those 
shown in Street Cleaning Practices, published in 1938, wherein the 
figures expressing this expenditure included data from many small 
cities and towns rather than from larger cities exclusively. 

Notwithstanding the very sensible decision by the Committee au- 
thoring the manual, Street Cleaning Practices, to withhold a tabula- 
tion of expenditure and performance data received by it from many 
cities, because of fears that such data, unaccompanied by details of 
accounting practices, wage rates, local conditions, etc., in support or 
explanation, would be unfair, the writer offers below a tabulation of 
certain data submitted with such explanatory foomotes as space per- 
mits in the hope that it may at least serve as a starting point or spring- 
board for discussion of cost comparisons. 

Opinions submitted as to the recommended frequency of cleaning 
the several classes of streets are summarized as follows: 

1. Business districts: Beat patrol to once daily. 

2. Low class residential, thickly populated: Daily to once every 
two days. 
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3. High class residential, thickly populated: Two to three times a 
week. 

4. Outlying residential or suburban streets: Once a week. 

It is to be commented that the recommended frequency of cleaning 
reported in some instances varied materially from the average fre- 
quencies given above. 

The quantity of sweepings removed annually from the streets per 
1,000 of population was found to have a median average of 160 cubic 
yards, with a normal range, after eliminating the upper and lower 
quarters, of 103 to 229 cubic yards per 1,000 population. 

The quantity of sweepings removed annually from the streets per 
mile of street and alley to be cleaned was found to have a median 
average of 96 cubic yards, with a normal range, after eliminating the 
upper and lower quarters, of from 46 to 194 cubic yards per mile. 

It was hoped that an analysis of the compiled data, with adjustments 
to compensate for difference in wage rates, population, area, etc., 
would furnish some reasonably accurate conclusions with respect to 
the relative cost of street cleaning work in large cities, and that perhaps 
basic minimum unit costs might be established. In order to accomplish 
such a task it is obviously necessary that detailed and exhaustive studies 
be made of each city concerned. Valid nation-wide comparisons would 
depend upon the correlation of the cost data on a substantial and 
uniform basis, and some general evaluation by personal inspection of 
the standards of cleanliness. Until someone undertakes this project, 
or finances the cost of such a survey, it is concluded that very little can 
be done -with this proposition. 

With few exceptions there seems to be insufficient money available 
in most of the larger cities to enable the maintenance of proper stand- 
ards of cleanliness. Any improvement in general conditions now ex- 
isting will only come after a change in the attitude of the public with 
respect to the inviolability of public space and this necessary and vital 
psychological reaction cannot come without strict enforcement of anti- 
litter ordinances. Also, while it is conceivable that civic pride will 
cause private citizens to refrain from littering a clean street, there is 
nothing in a partially cleaned or dirty street to appeal to this pride. 
Therefore, the primary requisite of any real progress in this direction 
is adequate cleaning by the municipality, supplemented and accom- 
panied by a steady and long-range program of enforcement of the law. 
The utimate result would be cheaper street cleaning costs and scrupu- 
lously clean public space at all times. 



The Sanitary Fill Method of Refuse 
Disposal 

Jean L. Vincenz 

Commissioner of Public Wor\s, Fresno, Calif, 

I N DISCUSSING the sanitary fill method o£ refuse disposal, let me make 
it very plain that we are emphasizing the word sanitary in this 
particular discussion. Recently I read an indictment of the sanitary 
fill method in which the story was told of a youngster’s selling meat 
he had obtained from the dump. Evidently the gendeman writing the 
article was unable to distinguish between a garbage dump and a 
sanitary fill method of disposal. 

Because I believe so strongly in the importance of proper public 
relations, I am going to digress for a moment to mention some of the 
problems that confronted our city in initiating the sanitary fill method. 
Frankly, I believe the political and public relations aspect of garbage 
disposal is fully as important as the technical side. You probably all 
agree with me on that. The details of the studies made, the furor raised 
when the recommendation was made that the city operate its own 
waste disposal department, and the ensuing batde during which 
four of us city commissioners were sued by the fifth to prevent the 
municipal operation, make an interesting story, but we have no time 
to recount it here. 

An option had been obtained for 120 acres of farm land lying in a 
sparsely settled district but within two miles of the city limits. A protest 
petition was filed with the city commission, signed by people living 
as far as three miles away from the proposed site. These people could 
hardly be blamed, for they expected us to dump the garbage in the 
same maimer the old company had for so many years — combining the 
use of an old, inefl&cient Dutch oven type of incinerator, which merely 
warmed up the garbage, and a straight dumping into trenches of 
garbage from homes located outside the city limits, without covering it. 
To argue was useless and we didn’t try, but immediately laid our 
plans to use a part of the city sewer farm. However, this location 
was three miles farther away, necessitating a longer haul. 

Since some of you may some day want to begin this system for your 
city, I will describe a method of getting started, with a perfectly flat 
field as the disposal site. 


187 
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Construction of the Fill 

A sketch of the plant appears below. Consider the entrance to the 
fill to be just off the right-hand side or near the lower right-hand 
corner of the sketch. For the main piece of equipment^ a good used 
one-half yard P. & H. shovel was purchased with a drag line bucket 
and boom extended to a length of 40 feet. 

Operations were begun several hundred feet from the main road 
rather than immediately adjacent to it. A ramp was constructed 



running up to 3 or 4 feet in height by digging a ditch or trench 3 feet 
or more in depth and piling the dirt to form the ramp at one side. 
The trench was from 20 to 24 feet in width and the ramp was wide 
enough to allow the trucks to swing and back up to dump their loads 
into the trench. 

If you will refer to the sketch again you will see that instead of a 
dump body a chain laid on the bottom of the truck is pulled by the 
shovel to move a false tail gate which slides the garbage into the trench. 
Naturally, a truck with dump body could be used if desired. The 
shovel then levels off the garbage and compacts it by dropping the 
bucket on the pile of garbage. Then we are ready to begin covering. 
A second trench is dug parallel to the first trench and adjacent to it, 
as shown in the sketch, and the dirt from the second trench is spread on 
top of the garbage and is compacted by allowing the bucket to drop 
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on top of the earth covering. The depth of the garbage in these first and 
second trenches was increased to continue the slope of the ramp until a 
depth of about 8 feet of garbage was reached. The fill was then leveled 
off. As shown in the sketch, a compacted and setded cell of garbage 
is about 6 feet in depth. 

In our opinion the depth of the compacted earth covering should be 
not less than 24 inches and it is just as necessary to cover the side slope 
thoroughly. By simply cutting the trench deeper it is possible to get as 
much dirt as needed. 

About the time one of the trenches has been filled, a motor patrol 
grader from the street department runs out to the fill and further 
levels off the top of the last trench so that the trucks can easily drive 
on the completed fill, turn, and back onto the last completed trench at 
the far end of the fill, where a new trench is begun. If there is no motor 
patrol grader handy, an ordinary drag may be used to good ad- 
vantage. 

There are certain aspects of the job that may involve operating dif- 
ficulties. It is definitely advisable to grade the top of the fill so as to 
have quick drainage from the rains. This is not diflScult to do. Natu- 
rally the system works better in a sandy soil than in a clayey one and 
you will have more difficulties in locations where you have severe 
winters. However, rain, snow, and cold have their compensations. 
Rain would prevent fires in the trenches if it were impractical to cover 
them immediately. 

Because of experiences at other locations I felt that rats would present 
quite a problem and we were prepared to cope with them. Very 
shordy before operations began, the state sanitary inspector arrived, 
at my request, to advise us about rodent control- After studying our 
proceedings carefully, the inspector stated that by using an earth cover- 
ing of sufficient quantity and depth we were taking the best possible 
precautions against rodents. Our experience shows that rats will not 
burrow through much more than 6 inches of earth and practically 
never through as much as 12 inches. Ground squirrels and some 
other small animals may burrow for greater distances and it is wise 
to watch regularly for their holes so as to keep the rats from having 
any chance at all to exist at the fill. However, our method of smoothing 
and dragging covers any such holes prompdy, the state inspector 
makes regular calls, and as far as I know no one has ever seen a rat at 
our disposal fill. 
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Public Support Is Secured 

After about two and a half years of operation of the fill at the 
sewer farm the people of this locality were able to see for themselves 
the highly sanitary type of job we were doing. We had planted quite 
a number of trees and taken precautions to keep the fill clean and 
neat. We encouraged visitors and had classes from the schools and 
college, city engineers, city managers, and other city officials visit 
the site quite frequendy. By means of newspaper advertisements 
and real estate agents the owners of property of a certain area 
were invited to submit their property for sale to the city for use as 
a disposal site. Bids were received on seven or eight different parcels, 
which were then appraised. In several cases prices were lowered to 
meet the appraisals, and the best site of the group was selected. Since 
so many of the property owners in this district offered their land for 
sale to the city as a disposal site, these persons were then in no position 
to protest the use of the site selected, as they had three years earlier. 

A 90'acre site was purchased and operations were begun as before, 
beginning the work several hundred feet back from the main road. 
The present site is only three miles from the city hall, has been in use 
for two and a half years. The only complaint received came from some 
people living on a very small farm about a mile away, who said that 
large rats from our fill were bothering them. This complaint was 
immediately relayed to the chief sanitary inspector of the state, whose 
men investigated and found the source of the rats to be in the neighbor- 
hood of the small farm and not in the disposal fill. 

During this five-year period, we have taken advantage of many 
opportunities to get publicity in our local press concerning the opera- 
tions of our waste disposal department. That, together with in- 
creased and courteous service, has made the people of this city not 
only conscious, but proud of the waste disposal system. Instead of being 
a subject to be hushed up, it has been particularly praised by the house- 
wife, all of which has helped tremendously in the matter of public 
relations. 

Maintenance of the Fill 

No separation of refuse is required in Fresno, nor in any of the 
northern California cities. The refuse as collected includes besides 
garbage, bottles, cans, papers, and all other miscellaneous refuse in- 
cluding tree and lawn trimmings. A charge is made for this service at 
the rate of 45 cents a month for one collection weekly of 30 gallons of 
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mixed refuse, or 80 cents a month for two collections weekly. In addi- 
tion, one collection monthly is made for the 45-cent customer, and two 
collections monthly for the 8o-cent customer, of all garden rubbish 
such as prunings of trees and shrubs, grass cuttings, etc. There is no 
limit to the quantity picked up under this service.This free service, 
which has reached surprising proportions, was not given by the old 
company and has resulted in the alleys and vacant lots in the city being 
kept quite clean. 

In the fiscal year 1938-39 we collected 110,000 cubic yards of refuse 
for which a charge was made, and 67,000 cubic yards of the garden 
rubbish above described, for which no charge was made. These figures 
are for an average of 13,000 customers. The weight of the mixed 
garbage and refuse averages about 440 lbs. per cubic yard; the rubbish 
about 266 lbs. per cubic yard. Most of the rubbish is at least partly 
combustible and, as it is collected by trucks that do not at the same 
time haul garbage, we are dumping it at present at the street sweeping 
department dump and setting fire to it. Inasmuch as this dump has 
been in operation for thirty years there are no complaints. However, it 
is not necessary to dump the rubbish there. For several years we 
dumped it at the sanitary fill, covering it all. 

It is very important that no fires be allowed at the sanitary fill, if we 
are to keep them sighdy, odorless, and subject to no complaints. 

When we were disposing of rubbish as well as garbage in the depth 
shown in the sketch, we were covering about six acres a year. At pres- 
ent we have increased the depth of the trenches to 3 to 4 feet, increased 
the covering when compacted to nearly 36 inches and increased the 
depth of the garbage, when compacted, to nearly 8 feet. We are now 
covering four and one-third acres per year. 

We are now sowing the top of the old fill at the sewer farm to grain 
and next year expect to sow alfalfa. It will be better farming land 
than it was before the fill was started. With the increased coverage at 
the present fill, the city will have its choice in years to come of putting 
on another layer of refuse, or using the present 36-inch covering again, 
and I see no reason why a third layer could not be put down, using the 
same covering. All the land will be just as good, if not better, farming 
land than it was at first. 

Many persons feel that the soil will be better for farming purposes 
because of the decomposition of the garbage. However, I do not make 
this as a point. Temperature tests have been carefully made over the 
five-year period. They show that the temperature within the fill 
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rapidly increases after sealing, to the point 20° above the temperature 
of the surrounding soil. This peak is reached in about ten days, and 
after thirty days the temperature curve drops and rapidly flattens out 
until after nine or ten months the temperature is the same as that of 
the surrounding soil. This would tend to show that complete decom- 
position has been accomplished in that period of time, which is fur- 
ther borne out by studies showing that all setdement has occurred 
at the end of the ten-month period. 

Further setdement is to be expected if heavy irrigadon is used on 
the fill. In the eastern part of the United States, however, the heavy 
rains should assist in effecting practically complete settlement within 
two years. 

Test holes dug in that part of the fill now five years old show all 
of the garbage to be gone except some grapefruit and similar rinds. 
Near the top of the fill and also near the bottom of the fill where 
some moisture has had its effect, the tin cans are rusting. Further into 
the fill the tin cans are still quite shiny and you can read the labels on 
the cans quite clearly. Newspapers are very legible and no mold is 
noticeable on the papers or magazines. Probably in localities subject to 
great rainfall the rusting of cans would extend further into the fill. 
Mr. John J. Casey, City Engineer of San Francisco, reports the find- 
ings in their sanitary fill to be practically the same as ours. 

At first we let a contract to a junk dealer to pick over the dumped 
refuse in the fill. I believe he was to pay the city about $35 a month. 
He soon complained that our manner of disposal prevented his 
salvaging any quantity of junk. Also, he soon had the site so cluttered 
up with boxes of bottles, piles of cardboard and papers, and fenders, 
that I urged that his contract be canceled, and this was done. It is 
my belief that if you wish to have a really sanitary fill it is difficult 
to carry on salvaging operations. If your salvage is of great value I am 
sure that all of you are ingenious enough to work out a plan for 
handling it. 

Some Data on Costs 

You will want to know about the cost of this method of disposal. 
Including the salary of the shovel operator, all maintenance, repair, 
and operation costs, and depreciation of the shovel, together with a 
complete write-off of the purchase price of the land at $125 per acre» the 
disposal cost is 24 cents a ton. It is not really fair to include a com- 
plete write-off of the purchase price of the land, for reasons above 
stated, but such inclusion keeps our figures on the safe side. 
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Below are some tables which I believe will be of interest. In con- 
sidering the cost shown, it is well to keep in mind that union scale 
wages are paid to the shovel operator, truck drivers and helpers, and 
mechanics. Also, in making a comparison with other types of disposal, 
such as incineration, reduction, etc., you should remember you add to 
our figure the cost per ton for hauling the refuse beyond the distance 
to the incinerator or reduction plant which in most cases is located 
within the city limits. 

Operations were begun October 15, 1934, with 8,400 customers be- 
ing served, or 54 per cent of the total residences. We borrowed $30,000 
from the city water department to commence operations and repaid 
the loan with 4^ per cent interest in eleven months. 

As of June 30, 1939, there were 13,532 customers being served, or 
85 per cent of the residences. 

Property Accounts 


Motor vehicles $22,804.19 

Disposal plant equipment 3,294.11 

Field equipment and small tools 1,015.33 

OflEce furniture and fixtures 2,055.92 

Buildings and structures 11,534.53 

Land 19,075.00 

Total $59,779.08 

Less reserve for depreciation 19,074.55 

$40,704,53 

Net worth as of June 30, 1939 $56,451.54 


Operating Statement 

FOR the Year July 1, 1938, to June 30, 1939 


INCOME 

Service Revenue $119,239.68 

Paper Sales 3,290.16 

Miscellaneous 346.60 

Permits (Swill) 450.00 

Total $123,326.44 


operating expense 
Gathering Cost: 

Payroll $61^>43.10 

Truck Operation 4,279.71 

Truck Maintenance 2,237.99 

Miscellaneous 10,165.13 

$78,625.93 

Disposal Cost: 

Payroll $4,272.00 

Operation 2,153.19 

Miscellaneous 805.26 

$7,230.45 

Administration : 

Payroll $17,372.90 

Miscellaneous 5,514.62 

$22,887.52 


Total Operating 
Expenses 


$108,743iK> 
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Total Cost per Ton of Refuse 


Gathering $2.37 

Disposal 22 

Administration .69 


$3.28 

Note: For 100 per cent depreciation of land at 
Disposal Fill add 2c to cost of disposal. 

Total Refuse Collected 


Total Tons of Mixed Garbage 24,306 

Total Tons of Garden Refuse 8,905 

Total Cubic Yards of Mixed Garbage 110,482 

Total Cubic Yards of Garden Refuse 66,955 


I believe there definitely is a place for incinerator and reduction 
plants in the study of systems of garbage and refuse disposal. But 
just as the improvement of incinerators invites further study of their 
use, so does the improvement of the sanitary fill. In summing up I 
want to reiterate that I am talking about a sanitary fill, and to suggest : 

1. That the garbage be covered as soon as possible, and within 24 
hours. 

2. That not less than 18 inches of earth be used for coverage, on the 
side slopes as well as on the top. 

3. That no burning whatsoever be allowed on the site of the sanitary 

fiU. 

4. That visitors be encouraged to visit the fill to observe the work 
being done, and that you give thought to publicizing the work of 
this department. 


DISCUSSION 
John S. Flockhart 

Principal Asst, Engineer, Bureau of Street Cleaning, Newar\, N, /. 

I T IS evident from Mr. Vincenz’ paper that with the proper degree 
of care sanitary fill disposal can be successfully practiced. 
Because of the relatively low cost of the method, many municipalities 
fortunate enough to have suitable land within short hauling distance 
of the collection area have found that when properly controlled the 
sanitary fill dump is a solution to the disposal problem. The objec- 
tionable features such as unsightliness, disagreeable odor, rat and 
vermin nuisance, and smoke from fires, all of which generally char- 
acterize the common dump, are absent. Gone too, are the confusion 
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and wrangling caused by the salvaging of refuse material by junk deal- 
ers during the period of dumping operations. With respect to this latter 
point, Mr. Vincenz is frank in stating that salvaging interfered with 
dumping, and so it was stopped. 

The Fresno authorities were apparently dissatisfied with the old 
system of disposing of city wastes and were determined to eliminate 
the objectionable features. They were fortunate in having land suit- 
able for the sanitary fill method within reasonable hauling distance 
and in being able to start with well defined ideas of sanitary opera- 
tion. That they have been successful in their efforts is shown by the 
results accomplished. 

The general subject of the land fill method is attracting a great deal 
of attention recently, with many articles appearing in current public 
works and sanitation magazines, both for and against it. The agitation 
of citizens in one case, that of New York City, has resulted in the 
matter’s being brought into court, and the appointment by the Surgeon 
General of the United States of a committee of five health experts to 
study the methods of dumping in Queens County will result in a 
far-reaching decision as to the health and nuisance aspects of the 
various systems. 

As Mr. Vincenz states, the study of systems of disposal should not 
be confined to one type. Improvements in incineration, reduction, and 
land fill will be made, and the choice of the proper type for the par- 
ticular community depends on the factors encountered. 

In considering the cost of the method, both the initial cost of the 
land and the operating expenditures should be examined and then 
compared with the costs of other systems. A forward look into the 
future to visualize the results accomplished and an evaluation of the 
site or plant at that time will assist in the determination of the system 
to be employed. 


David W. Godat 

Maintenance Engineer, Division of Public Wor\s, New Orleans, La, 

F rom Mr. Vincenz’ presentation, it is apparent that this method of 
disposal is well adapted to the conditions encountered at Fresno, 
and has resulted in a material saving to the residents of that city. 

However, I am still at a loss to understand why I was asked to 
discuss a paper dealing with the sanitary fill method of disposal. As 
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you perhaps know, New Orleans is an “incineration city” and has 
been for the past twenty-three years. This does not mean, however, 
that we are so prejudiced in favor of incineration as to have no interest 
in other forms of disposal. However, since my actual experience in 
disposal has been limited to incineration, my thoughts on the subject 
of the sanitary fill are purely academic and are, in consequence, based 
on thought rather than experience. 

My primary concept of refuse disposal, regardless of method, is a 
system or process by which garbage and mixed refuse is positively 
and completely destroyed in a reasonable time. Let us look at the 
sanitary fill method to see if this system compHes with such a concept. 

First, the method depends, if I am correcdy informed, on the 
anaerobic decomposition of the putrescible elements in garbage, to 
reduce it to a harmless inert ash. It is evident that the rapidity of such 
decomposition is dependent upon a reasonable admission of air. 
Garbage, as we all know, is relatively high in moisture content, which 
runs anywhere from 50 to 65 per cent by volume. Such refuse is also 
high in volatile matter as is evident from the very strong odor which 
occurs when such material is left uncovered for any length of time. 

As this material decomposes, the water separates out, and, being 
heavier, should drop to the bottom of the trench, while the volatile 
gases rise and seek a means of escape. It is evident, therefore, that 
unless the plant is located in a sandy soil, the accumulated water will 
soon reduce the covered trench to a sodden mass, impossible to truck 
over. 

As described by Mr. Vincenz, the refuse is compacted by dropping 
the bucket on it, and subsequently again by the heavy trucks which 
must cross the earth cover to reach the new trench. Therefore, it would 
appear that this compacting, so essential to the continuance of the 
system, must necessarily retard the decomposition of the refuse. 

Now, I am going to risk a statement which I am sure will be chal- 
lenged, but if my arguments are refuted by facts about which I have 
no knowledge, the resulting interchange of thought will be well 
worth it to me, and perhaps to you. 

I do not think that mixed refuse under such conditions will be 
totally destroyed in five or even in ten years, and in consequence the 
surface of the fill will not reach its final compaction for many years. 
And further, I think that such subsidence will not be uniform if mixed 
garbage and rubbish are placed in the same trench. 

In substantiation of this, I offer the following: when ordinary 
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mixed garbage and rubbish are incinerated, the resulting ash will 
weigh anywhere from 15 to 20 per cent of the weight of the original 
refuse. If, therefore, a ton of mixed refuse were completely destroyed, 
there would result approximately 400 lbs. of residue. Now, since the 
weight per cubic yard of mixed refuse is about 400 lbs. per cubic yard, 
there would be 2000 -f- 400 or 5 cubic yards to each ton. 

For the decomposition of each cubic yard of mixed refuse there 
would then result % x 400, or 80 lbs. of ash. Now, since ash will weigh 
from 800 to 1200 lbs. per cubic yard (and using 800 lbs. per yard as a 
measure), the volume of residue per cubic yard of mixed rubbish 
destroyed would then be ^%oo or Wo of a yard. Theoretically, there- 
fore, a lo-foot fill would shrink to a depth of i foot, if destruction were 
complete. This is approximately correct. 

The fact that test holes dug five years after the fill was placed dis- 
closed unrusted tin cans, and papers whose print was still quite legible 
is, of course, evidence, that decomposition was only partial. It is 
probable, however, that all putrescible material, dangerous to health 
and offensive to the senses, did decompose within that period. The 
other, or so called inoffensive material may, therefore, be said, to be 
merely buried and not in any sense disposed of. 

If the sanitary fill is used to dispose of tree prunings and other 
bulky material such as bed springs, old stoves, auto fenders, and such 
noncombustible rubbish, it would appear that this would have to be 
deposited in a separate trench so as to prevent further unequal setde- 
ment. 

Digressing a moment, there are several other interesting items which 
arise in my mind in connection with the use of the sanitary fill, and 
upon which I should like further enlightenment. First, what dis- 
position is made of dead animals such as dogs, cats and mules 

Second, what disposal service is afforded to stores and business estab- 
lishments whose production of noncombustible trade waste is larger 
than the limited quantity collected by the city ? 

In conclusion it appears to me that the sanitary fill method is limited 
to areas where loose sandy soil is available and where rainfall is not 
too plentiful. It appears further that such a method is not positive 
and does not completely destroy the refuse, but merely affords a place 
where decomposition of putrescible material proceeds slowly and 
where other objects are just buried from sight beneath the ground. 
Some of these will ultimately decompose while other noncombustible 
matter such as metal, bottles, glass, and so forth, will remain buried 



198 PUBLIC WORKS ENGINEERS' YEARBOOK 

for an unknown time. Such a method is not to my mind comparable 
with incineration, reduction, and the other older forms of modern dis- 
posal. 

Mr, Vincenz: From what Mr. Godat has said, this decomposition 
that has occurred is the reason we got such strong odors when we 
opened up the sealed part to excavate. However, that was nothing but 
the gas escaping from the decomposition that had taken place and 
did not mean that it was still decomposing. 

I am not going to argue about the setdement over a hundred-year 
period, and certainly no one would want to build a large structure on 
that fill without adequate foundation. However^ we believe that this 
disposal method is quite satisfactory for our purposes. 

San Francisco has a population of about 700,000, their weight of 
mixed garbage runs almost exactly the same as ours, and their charges 
are higher. The garbage is hauled to a railroad yard, dumped into 
gondolas, and taken to the sanitary fill which is eight miles out of the 
city. They are dumping about 25 feet deep and making a good 
coverage. Because they are bucking rock their cost is higher than ours, 
running around 50 to 55 cents a ton. 

Mr. G. R. Thompson (Detroit, Mich.) : What do you do about 
the rat breeding menace.^ 

Mr. Vincenz: I mentioned before that we do not have any rats. 
Our complete coverage prohibits rats from coming through. We 
have never seen a rat on the fill. 

Mr. a. Pav (Berwyn, 111 .) : We are troubled with gas explosions. 
Do you have anything like that.? 

Mr. Vincenz: No, we do not. I think if you will put on more 
coverage you will get away from it. We keep that gas in by use of a 
drag. 

Mr. E. J. Cleary (New York, N. Y.) : There is another factor in 
regard to the rat menace. I believe Mr. Vincenz mentioned at one 
time that the temperature in his fill increased 20°, but in New York 
City they have a temperature increase at a depth of six feet of 140’°. 
In some places it is over 212° and steam comes out of the test holes. 
I think a rat wouldn’t find that a good place to live. 

However, New York City is not content with that and has hired 
the outstanding rat authority to make a study of the whole rat 
problem. The whole question of fill in New York City hinges upon 
that report. Also, New York University is cooperating with the city 
in making a thorough study of the land fill operation. They are 
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making a gas analysis, studying temperature, bacteria, and the other 
factors involved. They are also making a study of the amount of 
coverage needed to take care of the decomposition adequately. 

New York does not seal the front, but I notice that Fresno makes 
an air-tight seal. That additional compaction helps to drive out the 
air that might be there and accelerates decomposition — ^which is not 
as fast as one might expect, particularly for such things as cellulose 
and rags. That is why if you dig that up later you may find papers 
and rags and other material of that nature. 

Mr. L. E. Dempsey (Greensboro, N. C.) : If you do have a fire how 
do you put it out? 

Mr. Vincenz: With water. We have an old well near by with an 
electric hook-up on it. We pump an irrigation ditch to the site and 
flood it. 

Mr. Dempsey: Our dump is a half mile outside the city and every 
time I attend one of these conventions our dump gets on fire. It is 
10 to 40 feet deep and we put ashes and automobile bodies and every- 
thing that won’t burn in there and cover it with ashes. Unfortunately, 
we don’t have a water line to the dump. When it catches on fixe, the 
fire gets underneath and by the time we get a hose there the fire has 
a pretty good start. The only way we have been able to put it out is 
by moving the dump with a steam shovel. 

Mr. W. E. Rosengarten (Ardmore, Pa.) : We spread our burnable 
material on top and set fire to it once every three days, pushing the 
burned material over the top. We have been doing that for the past 
ten years. 

Mr. a. W. Xanten (Washington, D. C.) : I suggest that you make 
your ditches a litde more shallow, so you will have less opportunity for 
fire. 

Mr. G. M. Bowers (Richmond, Va.): We have had the same 
trouble as Mr. Dempsey but now no dump can be established until a 
water connection is put in. The dump is kept imder constant super- 
vision with definite responsibility. It is now a well controlled dump. 

Mr. R. L, Anderson (Winnetka, 111 .) : Mh. Vincenz described the 
sanitary fill in a warm climate and all of the other places where I 
have heard of it have been in mild climates. What is your reaction to 
the establishment of a fill in a cold climate where diere is frost all 
winter? 

Mr, Vincenz: I realize my lack of experience in that connection 
and believe that someone else more familiar with it should answer 
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that question. However, I should imagine that you might be able to 
turn the snow and rain to your advantage. 

Mr. G. E. Hesselbacher (Elkins Park, Pa.) : We have a number 
o£ township dumps and we had a volunteer fire department to fight 
dump fires. After some experience in that connection we found that 
the volunteer firemen didn’t like the job, and since I placed the chief 
of the fire department on the dumps there have been no fires to fight. 

Mr. C. D. Warner (Detroit, Mich.) : We used to have a lot of fires, 
but in the last two or three years we have cut up the automobile bodies, 
large cans, drums, and material of that kind, and we have not had 
any fires. 

Mr. John S. Flockhart (Newark, N. J.) : We rely on the same 
things as the gentleman from Richmond, and those are an adequate 
water supply and supervision — ^the two things that control dump fires. 

When we established a central dump it was necessary for us to 
protect that dump in every way possible. At the present time we are 
collecting from 4,000 to 4,500 cubic yards of material every day and 
hauling it two and one-half miles from the center of the city. In order 
to protect the dump we have water lines to it, and with W.P.A. 
assistance we have built macadam roads so that we have easy access 
to them. The mains are about 6,300 feet apart so that wherever we 
are dumping we have adequate water protection. 

Because the dump is very large it is necessary for us to have a 
watchman there at all times, and he takes care of any fires that 
develop. However, if the fire gets beyond control the firemen are 
called out. Up until two years ago they did not like to bring their 
apparatus down there, as it was very expensive. Since these roads 
were built, thirty to forty acres have been regraded and converted into 
baseball fields. We are also planting shrubs and trees and transforming 
it into a park. 

We have a different type of fill than that developed in Fresno, and 
for that reason I was much interested in Mr. Vincenz’ paper. I was 
wondering just how he could do it out there, but with the explanation 
of the sandy soil and the amount of rainfall it has been made more 
clear to me. 

Our initial fill is six to eight feet and then we compact that material 
to about four feet with a ten-ton tractor. 

Mr. Dempsey: What do you take on the dump.? 

Mr. Flockhart: We take everything with the exception of trade 
waste and that means ashes, garbage, and trash. We have not had 
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occasion to take any automobile bodies as they are all taken to the 
private dump. We don’t accept them. 

Mr. Bowers: We found it particularly hard to fight fires or to 
reduce the number of fires when we had a dump of considerable 
height, say of about forty feet. We now go to the bottom and work up 
in terraces, filling six or eight feet and working back and up. We 
never let our dump get a long slope, because when we did that we had 
dump fires. However, as I stated before, we have overcome all of our 
fires by supervision and an adequate water supply. 


Maintenance and Operation Problems 

A Round Table Discussion 

Chairman Phillips: As you know, following the discussions of Mr. 
Vincenz’ paper, the schedule outlined in the program calls for the 
balance of the afternoon being devoted to an informal discussion of 
maintenance and operation problems. To start off, I have several ques- 
tions that have been submitted. First, however, I would like to say 
that I am very enthusiastic about the manner in which this meeting 
is going forward. 

Mr. Vincenz is interested in getting some information about the 
collection of leaves. What do you do in Minneapolis, Mr. Paul? 

Mr. Paul: We handle our leaves just like street sweepings. I sug- 
gest that you call on Milwaukee for more information about that as 
I believe they are much more familiar with that type of collection. 
We put them in our regular dumps with street sweepings. 

Mr. Vincenz: I would like to know how they are loaded. 

Mr. R. L. Anderson (Winnetka, 111.) : We load our leaves with a 
street sweeper. We collect anything that is in the street but the property 
owner has to burn any of the leaves on the property. 

Mr. J. E. McGlamery (Tampa, Fla.) : Last year we inaugurated a 
system of giving the leaves to residents who might want them for 
their fruit trees, etc. We pick them up with a sweeper and each day 
people call in and want a load of leaves in a certain location. The 
driver of the truck is given the addresses of the people in that vicinity 
who want leaves and he dumps them at the closest address. We dis- 
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posed of ijioo loads of leaves in that way. We load them in our regular 
trash trucks with a scoop shovel. 

Mr. a. W. Xanten (Washington, D. C.) : We have about 120,000 
curb trees in Washington which give us a lot of leaves. We have 
gone into this matter rather thoroughly, but we have never reached 
any satisfactory solution. Our method is to use large gangs with 
baskets and a good-sized truck. The leaves are scooped into the 
baskets and then are dumped into the truck. We also supply the leaves 
to anyone who wants them, and quite a few people do. We have not 
tried to burn them in the incinerator. 

Mr. Paul: Milwaukee has made a commercial enterprise out of it. 
They pile them into long trenches and then after three years they are 
able to take out a material that is saleable. They are getting around 
twelve dollars a ton for it. 

Mr. G. H. Sandenburgh (Ann Arbor, Mich.) : We deliver all of our 
leaves to the superintendent of parks. He puts a little sludge and the 
leaves through a hammermill, allows that to stand for a year or two, 
and then uses it for fertilizer. The City of Parma has developed a 
suction machine for loading leaves. The city engineer said it works 
very well and has considerably reduced their costs of collection. 

Chairman Phillips: We have a great many trees and we are proud 
of them. We permit the burning of leaves on the streets, and even 
encourage it, as our streets are nearly all paved with brick. We even 
have been guilty of burning some ourselves. We save ourselves some 
money in that way. However, we do haul away the residue. Whenever 
we pick up the leaves we push all of the leaves into the gutters and 
then load them by hand into a dump truck. 

Mr. A. C. Williams (Haverford Twp., Pa.) : I rigged up an ap- 
paratus much similar to a snowplow. Because they are much easier to 
load when they are wet, we wait for a rainy day and then push them 
all into the gutter. 

Mr. S. M. Weaver (Montclair, N. J.) : Our street foreman put some- 
thing like a snowplow across the front of a truck, with a series of push- 
brooms underneath. When they have a big pile of leaves gathered they 
load them into a truck. 

Chairman Phillips: I have another question here. How do you 
handle complaints from irate residents about loud smelling man- 
holes in the center of the street, on a combined sewer system, during 
a three- or four-week rainless period in the summer when windows 
are open and much front-porch-sitting is indulged in? 
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Mr. a. Pav (Berwyn, 111.) : We have had trouble with that and 
when we receive complaints we usually go out and dump some lime 
in the sewer to show that we are trying to help them. That is about 
all you can do except pray for rain. 

Mr. F. T, Paul (Minneapolis, Minn.) : It does not seem to me that 
you should have any trouble in that connection. I know we don’t 
have any. 

MCr. P. L. Brockway (Wichita, Kan.) : We have a lot of odors from 
the sewers and all we do is to seal up the manholes. We have done that 
for a number of years. 

Chairman Phillips: How about catch basins.^ 

Mjr. K. J. Knapp (Rochester, N. Y.) : We have had trouble with 
catch basins mostly in sections where the housing did not have a vent 
pipe going to the roof. We have a combined sewer system, and have 
installed several gas valves to keep the gas from coming out of the 
inlets. At the present time we don’t have any catch basins in Rochester, 
they are all inlets, and that helps to ventilate the sewer through the 
stacks going to the roofs of the houses. 

Mr. C. a. Walls (Oak Park, 111) : Isn’t the answer to that problem 
to get the cooperation of the water department so that they will go 
around periodically and flush their mains during a particularly dry 
period, in that way sealing the catch basins } 

Mr. W. E. Rosengarten (Ardmore, Pa.) : We have two types of 
manhole covers, some with holes and some without. Where there is a 
complaint that odor is coming up through the manhole cover, we 
put on a cover that has no opening and try to get sufficient ventilation 
in other manholes that are not too close. Our system is a separate 
system but we empty our storm water into the Philadelphia combined 
system sewer. As a result, gas sometimes did back up through our 
storm water system and we tried to use trapped inlets. However, we 
have trapped the main right where it enters Philadelphia and now arc 
doing away with the trapped inlets elsewhere. 

Chairman Phillips: What do you do about the control of roaches 
and crickets on refuse dumps? Has anyone the solution to that prob- 
lem? 

Mr. W. H. Roberts (Rochester, N. Y.) : Last fall before the frost 
came in one of our city dumps we had a plague of crickets and they 
even invaded the houses. A group of indignant women got together 
then and chased us out of the dump. We tried burning it and we tried 
a preparation that the health bureau devised for us but that didn’t 
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help. We weren’t able to do anything about them until the cold 
weather came. 

Mr. F. T. Paul (Minneapolis^ Minn.) : We have had the same 
difficulty and we got rid of them by having a complete dirt coverage 
10 inches deep. 

Chairman Phillips: We have a question here on steps. When 
grades are too steep for vehicle travel, steps are frequently used. 
What is a maximum grade for a highway for vehicles.^ What type of 
construction is used for steps? How many steps are desirable in a 
flight? What grade is permissible on walks? What can be said in 
regard to steps versus winding walks ? 

Mr. R. E. Harris (Pittsburgh, Pa.) : We have charge of the design 
and maintenance of concrete steps. I don’t know the maximum grade 
for paved streets, but wc have some over 20 per cent. However, we try 
not to have any over 20 per cent for sidewalks. On steeper grades 
we put in steps, either jump sidewalks or regular steps. The maximum 
number of rises in any one flight is sixteen. After that we try to get 
a landing. 

Also, we try to have a flight and platform on only two supports 
rather than three. Many times in order to do that we have a platform 
of four to six feet, and we don’t put another bed under it. That 
avoids cracking from uneven settlement. 

Lately, in order to cut down the number of rises, we have put our 
platforms on a 10 per cent grade between the flights. We have 
adopted as a standard a SYz-mch. riser with a 12-inch spread. This 
is used on 90 per cent of our steps, and gives us a very easy support 
for the ordinary burden. 

We use carborundum grain surface on the steps and platforms. At 
first we covered the whole step with carborundum grain but in the 
last couple of years, to cut down the cost, we have just covered an 
area six inches wide from the edge of the riser and one foot less 
than the total width of the step. We have a standard drawing which 
shows the design for flights under various conditions, to avoid making 
up a design drawing for every job. In general we find that this 
standard drawing will cover nearly all conditions that arise. 

Mr. D. W. Godat (New Orleans, La.) : Do you have any trouble 
with people using those steps for firewood, if you use wood? 

Mr. Harris: We do when they get into disrepair, but if they are 
kept in good shape, they are not torn apart. We did have some new 
railings torn down but they were in an oudying district. However, 
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we have found that if the steps and railings are kept in good repair 
they will not be molested, but once they begin coming loose, they will 
go fast. 

Chairman Phillips: We have lost steps, railings, and everything 
else when they have been in perfect condition, but we have been suc- 
cessful in eliminating all of that now. 

Mr. O. L. King ( Abington, Pa.) : How wide are the steps } 

Mr. Harris: We have some four feet wide and others as wide as 
eight feet, but the average step is five feet wide. 

Mr. G. M. Bowers (Richmond, Va.) : What is your policy about 
removing trees in order to accommodate businessmen to display show 
windows or for an entrance to a gas station.^ 

Mr. C. M. Greene (Dearborn, Mich.) : We remove trees whenever 
requested if we find the circumstances warrant it. We have found out 
that in most cases the owner will endeavor to delay the removal of a 
tree and to save it by careful planning. However, if necessary we take 
it out at the city’s expense. 

Mr. W. a. Heimbuecher (University City, Mo.) : Our city engineer 
tries to get the owner to change his driveway if it is for a gas station 
so that the tree will not have to be removed. If it is an owner of a 
building I don’t have any difficulty, especially if he is one of these 
speculator builders who is building a house to sell. I stand pat on not 
removing the tree for a driveway and most of the time I get my way. 

The big filling stations make a very detailed survey of the lot they 
propose to put their station on and then arrange their pumps and 
driveway entrance so as to save the trees if possible. As a result it may 
mean the removal of only one tree. We don’t permit more than a 
30-foot curb cut for driveways, that is, 30 feet with two 3-foot turns, 
giving him 25 feet back of the sidewalk crossing. If a man wants more 
than that he has to put in two driveways. 

Chairman Phillips: Is it necessary to take trees out at the expense 
of the city for the construction of some privately owned utility? 

Mr. Heimbuecher: Where necessary they are taken out at the 
expense of the city. 

Mr. L. C. Whitsit (Highland Park, Mich.) : I think where it can 
be shown that the tree is a serious obstruction the city council per- 
mits the removal of the tree. However, no tree can be removed with- 
out that consent. 

Mr. W. P. Cottingham (Gary, Ind.) : We are removing a lot of 
poplar trees that are giving us some trouble with our sewers. We 
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have to furnish the supervision and equipment and the W.P.A. is 
removing them. On a street-v^idening job the tree is removed by the 
city and given to the property owner if he wants it. 

Mr. W. J. Gallagher (Rock Island, 111 .) : We have taken down 
about 1, 600 trees in the past two years under the method just men- 
tioned, using W.P.A. labor, and we have had very satisfactory results. 
If the tree is standing on private property, we do not take the tree 
down without the consent of the property owner, unless it is for some 
public improvement. 

Chairman Phillips: In our city we make a great ceremony in per- 
mitting the removal of a tree. We think quite a bit of our trees and 
dramatizing them discourages many people from removing them. 
In no case do we allow a driveway entrance to gasoline stations to 
exceed 25 feet, and we don’t hesitate to tell them about it whenever we 
are approving gasoline station plans. When we are forced to remove 
a tree for a private purpose, we either insist that the property owner do 
it under our supervision, or we take it down and bill him for it. 

Mr. G. M. Bowers (Richmond, Va.) : In my town we have a tre- 
mendous population of 60,000 trees in a 25-square-mile area. We have 
two factions to deal with in our city. The merchants want the trees 
removed in order to give them more display for their signs but the 
Garden Clubs are fighting them. Recently we removed 32 trees in 
three blocks in an outlying retail section because all of the property 
owners asked for the removal of the trees. Then when the trees were 
cut down the Garden Clubs rose up in great protest. As a result of 
that controversy we do not remove any trees now unless public im- 
provement demands it. When we do receive such a request, we pub- 
lish a notice to the effect that the tree is to be removed and that 
anybody objecting to its removal will be given a hearing. It is a 
public issue now. 

Mr. W. a. Heimbuecher (University City, Mo.) : Did you ever 
try trimming the trees higher? 

Mr. Bowers: We did that but it was not enough for them and they 
wanted the trees removed. 

Mr. Heimbuecher: What kind of trees were they? 

Mr. Bowers: They were elm trees and well matured, probably 
30 or 40 years old. 

Mr. Heimbuecher: I was faced with the same situation but they 
were satisfied when the trees were trimmed. We also had a lot of 
trouble with our street lighting in that connection and one of the 
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trustees wanted to know what could be done to eliminate the dif- 
ficulty. I suggested cutting off aU the low branches so the tree would 
grow higher. In less than five years the tree branches had spread up 
higher with heavier branches and arched over the street, and now 
it is one of our finest streets with ample light and plenty of air. The 
air used to be very bad down there because of the low-hanging 
branches. 

Chairman Phillips: I think you will find in almost any community 
with any civic pride that you can resist the desire to remove trees on 
the part of an individual by a litde bit of public sentiment. 

Mr. J. T. Campbell (Philadelphia, Pa.) : Every engineer loves a 
tree and we save every tree we can, but a life is more valuable than 
a tree, and whenever a tree obstructs the vision or in any way makes 
it dangerous, it is removed. 

Mr. F. T. Paul (Minneapolis, Minn.) ; We have a problem con- 
fronting us and that is the interference of the neon signs with the 
scheme of our traffic signals. We have very little control over the type 
of signs people put up. 

Chairman Phillips: Do you have a sign control ordinance? 

Mr. Paul: We are attempting to get one put through now, but at 
the present time we do not have one. 

Mr. a. Pav (Berwyn, 111.) : We were confronted ■with a situation 
like that and now our electrical inspector passes on how far out a sign 
may extend from a building. If the sign to be erected is close to a traffic 
signal, he has the full authority to let him know whether it is going 
to interfere with the traffic light. 

Mr. G. H. SAin)ENBURGH (Ann Arbor, Mich.): We have an 
ordinance covering that. 

Mr. T. R. Kendall (New York, N. Y.) : What are you going to 
do with the neon signs that form a background for your traffic light ? 
I have seen that happen in a number of cities. It is not a question of a 
sign’s sticking out from a building but one that forms a background 
for the traffic signal. Isn’t it possible to put a backboard behind the 
traffic signal to make your signals stand out? When you do that you 
will probably have a complaint from the store on the corner because 
you are blocking his sign. However, the streets should be made safe 
in all particulars, regardless of complaints of that sort. 

Mr. H. L. Howe (Rochester, N. Y.) : We had a series of red neon 
signs that interfered with the traffic signal and so we put up a back- 
ground behind our sign to make it clearly visible. 
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Mr. W. a. Heimbuecher (University City^ Mo.): We have an 
ordinance thirty years old which does not permit a sign to extend 
beyond the property line more than three feet, and says no sign can 
be erected without a permit from the building commissioner. When 
he receives a request for a sign that might in some way conflict with 
our traffic signals he consults our engineering department. I think 
the answer to the whole question is to get a strict ordinance. 

Chairman Phillips: However, if you give somebody discretionary 
powers for the installation of a sign you will have pressure being put 
on him from various sources. I think it should be a hard and fast rule 
that works everywhere with no discretionary power to anyone. 

Mr. Heimbuecher: If a request is received for a sign that might 
interfere with the traffic signals, then the engineering department can 
take that into consideration. Our board has always insisted that we 
stay on the side of the public safety. 

Mr. Sandenburgh: We should be very careful in giving permission 
for the erection of these signs. It may be that a sign two blocks down 
the street is the one that interferes with your traffic signals. 

Chairman Phillips: I think the trend in the United States today 
is very much toward the curtailment of projecting signs. You may not 
be familiar with the fact that twenty-odd cross-town streets along the 
Great White Way have eliminated projecting signs at the request of 
the merchants themselves. Fifth Avenue has a maximum allowable 
projection of one foot; Allentown, Peimsylvania, allows one foot, and 
any number of cities are eliminating projecting signs or practically 
legislating them out of existence. We have cut our hmits from eleven 
to six feet and we hope to get below that pretty soon. 

Mr. L. C. Whitsit (Highland Park, Mich.) : I think the solution 
is the prohibition of red neon in the signs. That color is particularly 
objectionable because it is supposed to mean danger, and if we con- 
tinue to see these signs we will lose the value of red as a danger sign. 

No sign can be recognized in Highland Park near a traffic signal 
unless it has been submitted to the poUce department for approval. I 
advocate the elimination of all projecting signs, and I think we 
should prohibit the use of red neon for advertising purposes. Red 
should be used as a danger signal only. 

Mr. D. B. Biser (Baltimore, Md.): What is your practice with 
regard to refuse collection.? I have three questions I would Hke to ask. 

I. Do you make an extra service charge for the collection of refuse 
from your department stores, etc..? 
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2. Do you collect refuse piled on the curb^ not put in containers of 
any kind? 

3, Do you sprinkle and sweep your streets at night, and if so, do 
you make it a strict rule not to clean the streets until after the refuse 
has been collected ? 

Mr. W. H. Roberts (Rochester, N. Y.) : We have placed a limit of 
six barrels a week which we will collect without charging. For any- 
thing in excess of that we charge five cents a barrel. 

In regard to the piled-up refuse, we will not take anything that is 
not in proper containers. 

Our refuse collection is made during the daytime and we start our 
street flushing at the outskirts of the city and work in toward the 
business section, so that that flushing is done after midnight. 

Mr. J. S. Flockhart (Newark, N. J.) : The amount of material 
collected is regulated by an ordinance and, where it amounts to more 
than it should, the material must be removed by the person responsible. 
He must hire a private contractor for that. There are times when the 
city will make some collections at cost, but they are very rare. 

The city has men call on people who put refuse out in improper 
containers and if necessary they are brought into court. We have been 
fairly successful in getting full cooperation in the downtown area. 

We don’t do very much flushing but what there is we try to do the 
day after the collection is made. 

Mr. Riser: The department store has a considerable amount of 
combustible material, but refuse from the chain drug stores is a 
mixture of garbage with some combustible trash in it. We are taking 
it aU in the one collection, but I have been wondering how some of 
the other cities have been handling that. 

Mr. L. E. Dempsey (Greensboro, N. C.) : In our city the property 
owner sets the garbage out on the curb on the day of the collection 
and the Garden Clubs are objecting very strenuously. I would like 
to know what percentage require cans to be set out on the curb and 
how many pick them up from the back yard. 

Chairman Phillips: We collect everything from the back yard and 
it is never in sight. 

Mr. Dempsey: I think the set-out set-back system is just as good 
as setting it out on the curb. Our residential section sets it out on the 
curb every Monday, Wednesday, and Friday. The business section is 
also collected, but we make a charge for it. 

Mr. W. a. Xanten: In Washington we have insisted that refuse not 
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be placed at the curb but at the building line and up against the build- 
ing, or just back of the front-yard fences in as inconspicuous a place 
as possible. 

In connection with the mixed refuse produced by drug stores, etc., 
we do not collect rubbish from business places in Washington. How- 
ever, we do provide a place for disposal. The businessmen are given 
the privilege without charge to haul all of their combustible refuse to 
our incinerator plant. 

The drug stores did not like to separate their garbage and they 
disposed of that material by dumping it on privately owned dumps. 
However, these dumps have been closed up and they now have to 
separate their refuse. We render a garbage service but they must 
deliver the burnable refuse. 


Field Engineering 

Walter Starkweather 

District Civil Engineer, C 7 . S. Coast Guard, Seattle, Wash, 

(Chairman of and Reporting for the Committee on 
Field Engineering**) 

T he following bibliography of articles and books for the year 
1939 considered of interest in field engineering reflects most of 
the trends which have received the greatest attention during this 
period. 

Inuex of Articles and Books 

Bearings in Surveying: Getting Accurate Bearings. E. Solkoff. Engineering 
News-Record, 122:40, Jan. 5, 1939. 

Boundaries: Trends in Boundary Surveying. A. H. Holt. With illus. Civil 
Engineering, 9:359, June, 1939. 

Curves: Curve Offset Tables. R. L. Clifford. With illus. Engineering News- 
Record, 122:108, Jan. 19, 1939. 

Fitting a Parabola to Grade Tangents. L. D. Herb. Engineering News- 
Record, 121:215, Aug. 18, 1938; Discussion. 121:513, sup. 18, Oct. 27 and 
Dec. 29, 1938. 

Length of Parabolic Arc. E, I. Fiesenheiser and F. J. Sauer. Engineering 
News-Record, 122:512, Apr. 13, 1939. 

* Committee on Field Engineering, 1940 

Walter Starkweather, Chmn Herbert M. Dibcrt Troy, iV. Y. 

Seattle, Wash. Robert H. Randall Washington, D. C. 

Lloyd Aldrich Los Angeles, Calif. 'Fiedench T. Thorpe, ]x .Philadelphia, Pa. 

B. B. Weber Oil City, Pa. 
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Plotting Points for Curves. T. C. Coleman, Jr. With diagrams. Engineering 
News-Record 121:627, 17, 1938. 

Simple Curve Solution. A. L. Eaton. Engineering News-Record, 122:511, 
Apr. 13, 1939. 

Simplified Formulas for Vertical Parabolic Curve. M. Ableman. Engineering 
News-Record, 122:674, ^ 939 - 

Simplifying Tangental Corrections. H. W. Witte. Engineering News-Record, 
122:109, ^ 9 > 1939* 

Solution of a Curve Problem. E. J. Connell. With diagram. Engineering 
News-Record, 122:42, Jan. 5, 1939. 

Field Engineering: Annual Report of Committee on Field Engineering of 
American Public Works Association for Year 1938; Surveying; Photo- 
grammetry; Mapping; Equipment; etc. Walter Starkweather, Chairman- 
With bibliography for 1938. Public Works Engineers’ Yearbook 1939, p. 91. 
Yearbook 457 pp. $3.00. Am. Public Works Assn., Chicago. 1939. 
Geological Maps: Geologic Mapping from the Air. L. Desjardins and S. G. 
Hower. With bibliography and illus. Oil & Gas Journal, 37:44, May ii, 
1939 * 

Leveling: Leveling Underground. W. S. Weeks. With diagram. Engineering 
and Mining Journal, 139:49, Dec., 1938. 

Spirit Leveling in Missouri; Central Missouri, 1896-1938. J. G. Staack. With 
plate and maps. U. S. Geological Survey Bulletin 898-G: 871-1004, 1939. 
Spirit Leveling in Missouri; Northeastern Missouri, 1896-1938. J. G. Staack. 

With plate and maps. U. S. Geological Survey Bulletin 898-F: 737-869, 1939. 
Spirit Leveling in Missouri; West-central Missouri, 1896-1938. J. G. Staack. 

With maps. U. S. Geolo^cal Survey Bulletin 898-D: 451-80, i Plate. 1938. 
Spirit Leveling in Missouri; Part 5, Southwestern Missouri, 1896-1937. J. G. 
Staack. Witii maps. U. S. Geological Survey Bulletin 898-E: 581-735, 
I Plate, 1939. 

Spirit Leveling in Missouri; West-central Missouri, 1896-1938. J. G. Staack. 
With plate and maps. U. S. Geological Survey Bulletin 898-H: 1005-1106, 
1939. 

Spirit Leveling in South Carolina; Northern South Carolina, 1896-1938. 
J. G. Staack. With plate and map. U. S. Geological Survey Bulletin 890-A: 
1 - 455 . 1939 - 

Levels: Abney Level in Road Surveys; Highway Location Method Developed 
by the U. S. Forest Service; Useful in Building Private Roads for Con- 
struction Work. S. D. Long. With illus. and diagram. Engineering News- 
Record, 122:493, Apr. 13, 1939. 

Mapping: Organization of the TVA Surveying and Mapping Activities. N. H. 

Sayford. With illus. Civil Engineering, 9:473, August, 1939. 
Mapping-Aerial: High-flying Aerial Survey Planes: Abstract. T. Abrams. 
Science, 89: sup. 6, Jan. 27, 1939. 

Multiplex Stretches the Survey Dollar: Stereoscopic Mapping Method; 
Results of U, S. Geological Survey Work in Tennessee Valley. T. P. 
Pendleton. With illus. Civil Engineering, 9:401, July, 1939. 

Relationship of Aerial Mapping to Highway Engineering. J. C. Carpenter. 

Roads and Streets, 82:29, Aug., 1939. 

Value of Modern Topographic Mapping for Highway Surveying. J. C. 
Carpenter. Roads and Streets, 82:48, Feb., 1939. 

Maps: General Cartography. E. Raisz. 370 pp. Wii bibliography (p. 357). $4. 

McGraw-Hill Book Co., Inc., New York. 1938. 

Photographic Surveying: Applied Photogrammetry; R. O. Anderson. 2nd 
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Edition, 19 1 pp. With bibliography. $2.50. Ralph Oliver Anderson, 608 
South St., Signal Mountain, Tenn. 1939. 

Le Congres et I’Exposition Internationaux de Photogrammetrie. Rome, 24 
Sept, to 10 Oct., 1938. G. Perrier. Le Genie Civil, 114:58, Jan. 21, 1939. 
Relation of Camera Error to Photogrammetrie Mapping. 1 . C. Gardner. 
With diagrams. Journal of Research of the National Bureau of Standards, 
22:209 1939- 

Photography-Aerial: Bibliography of Aeronautics: Part 30, Aerial Photog- 
graphy. 207 pp. U. S. Work Projects Administration, John R. Palmer, 
Managing Project Supervisor, 51 ii RCA Bldg., New York. 1939. 

Eagle’s Eyes for Business; Aerial Photography Provides a New Tool. H. T. 

Bruce. With illus. Nation’s Business, 27:26, June, 1939. 

Hurd Precision Aerial Camera. With illus. Aero Digest, 35:155, Sept., 1939. 
Metals and Alloys in Aerial Cameras; Fairchild Cameras. E. F. Cone. With 
bibliography and illus. Metals and Alloys, 10:34, Feb., 1939. 

Resolving Power and Distortion of Typical Airplane-camera Lenses. F. E. 
Washer. Journal of Research of the National Bureau of Standards, 22:729, 
June, 1939. 

Railroads-Curves: Maintenance of Curves for High Speeds. Railway Age, 
107:489, Sept. 30, 1939. 

Spiraling Circular Curves for High-speed Trains. W. W. Kerr, Jr., Engineer- 
ing News-Record, 122:773, June 8, 1939. 

Roads-Cur'ves: Bugbear of Spirals; Effect on Behavior of Vehicle or Process of 
Steering; Simple Method of Computing Spirals. C. C. Wiley. Engineering 
News-Record, 123:348, Sept. 14, 1939; Discussion. 123:457, 525; Oct. 12 and 
26, 1939. 

Highway Spirals. R. H. Baldock. Roads and Streets, 82:84, Jan., 1939. 
Revising Highway Curves. W, T. Hughes. Engineering News-Record, 
122:232, Feb. 16, 1939. 

Transition Curves for Highways. 21 1 pp. U. S. Bureau of Public Roads, 
Washington, D, C,; 60c. Supt. of Documents. 1938. 

Stream Measurement: Concrete Controls for Stream-gaging Stations; Weirs, 
and Shelters. O. W. Hartwell. With illus. and diagram. Civil Engineering, 
9:121, Feb., 1939; Discussion, 9:497, Aug., 1939. 

Determining Discharge at Gaging Stations Affected by Variable Slope. 

M. C. Boyer. Civil Engineering, 9:556, Sept., 1939. 

Error in Discharge Measurements Due to Transverse Slope of Weir Crest. 

W. E. Wilson. Civil Engineering, 9:429, July, 1939. 

Radio Water-stage Recorder; Automatic Gage-recording Devices Report 
Water Stages at Remote Points in the Los Angeles County Flood Control 
District. M. E. Kennedy. With illus. Engineering News-Record, 122:91, 
Jan. 19, 1939. 

River-gage Correction Formula. F. W. Rodolf. Engineering News-Record, 
123:351, Sept. 14, 1939. 

Stream Gage Reports Water Levels by Radio. M. E. Kennedy. With illus. 
Electrical West, 82:28, Jan., 1939. 

Surveying: Basic Features of Maryland’s New Surveying Act S. S. Steinberg. 
Civil Engineering, 9:516, Aug., 1939. 

Combining Geodetic Survey Methods with Cadastral Surveys; Reservoir 
Boundary; Grand Coulee Dam; with Cost Data. C. M. Berry. With maps. 
Am. Soc. C. E. Proceedings, 65:1159, Sept, 1939; Discussion, 65:1805; 
Dec., 1939. 

Control Surveys for Flood Protection Projects in the Pittsburgh District. 
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T. J. Mitchell. With illus., diagrams and map. Civil Engineering 9:277, 
May, 1939. 

Dated Plane Coordinates Needed for Land Surveys. P. Kissam. Engineering 
News-Record, 122:845, June 22, 1939. Discussion. 123:258, Aug. 31, 1939. 
Determining the Mean Repetition of Angles. F. W. Hough. Civil Engineer- 
ing, 9:558, Sept., 1939. 

Establishing a System of Rectangular Coordinates. E. C. Houdlette. Am. 
Soc. C. E. Proceedings, 64:1848, Nov. 1938; Discussion. 65:171, 539, 697, 
Jan., Mar., and Apr., 1939. 

How to Lay Out Building Sites with Accuracy through the Use of a Level. 
With illus. and diagrams. American Builder & Building Age, 61:82, Mar., 
1939 - 

Land Surveys and Tides; First Progress Report of the Joint Committee of 
the Real Property Division, American Bar Association and the Surveying 
and Mapping Division, American Society of Civil Engineers. Am. Soc. 
C. E. Proceedings, 64:1879, Nov., 1938; Discussion, 65:177, 536, 887, Jan., 
Mar., and May, 1939. 

Level Rod Used as Stadia. O. E. Stephenson. Engineering News-Record, 
122:42, Jan. 5, 1939. 

Maryland Adopts Coordinate System. Engineering News-Record, 122:738, 
June I, 1939. 

Massachusetts Surveys Provide Controls in Every Community. Public 
Works, 70:25, Aug., 1939. 

Proposed Improvements for Land Surveys and Title Transfers. P. Kissam. 
Am. Soc. C. E. Proceedings, 65:573, Apr., 1939. Discussion. 65:1267, 
Sept., 1939.^ 

Route Surveying. G. W. Pickels and C. C. Wiley. 2nd Edition. 427 pp. $3.50 
Wiley & Sons, New York. 1939. 

Surveying-Calculations: Adjustment of Traverse Surveys. A. L. Higgins. 
Engineering (London), 148:218, Aug. 25, 1939. 

Improved Method for Adjusting Level and Traverse Surveys. C. Norris 
and J. L. Speert. With diagram. Am. Soc. C. E. Proceedings, 65:1367, 
Oct., 1939. 

Relation between Pland Rectangular Coordinates and Geographic Positions. 
W. F. Reynolds. Revised edition, go pp. U. S. Coast and Geodetic Survey, 
Washington, D. C.; pamphlet loc, Supt. of Documents, 1938. 
Surveying-History: Surveying in Ancient Times. W. H. Rayner. With bibliog- 
raphy, illus. and diagrams. Civil Engineering, 9:612, Oct., 1939. 
Surveying Instruments: Care of Surveying Instruments. L. H. Berger. With 
illus. and diagrams. Civil Engineering, 9:422, July, 1939. 

Design for Stadia Board. J, W. Howard. With illus. Civil Engineering, 
9:497, Aug., 1939. 

From Columbus' Compass to the First Transit; Important Steps in the 
Evolution of Surveying Instruments. W. H. Rayner. With bibliography, 
illus. and diagrams. Civil Engineering, 9:661, Nov., 1939. 

Instruments in Science and Industry. R. S. Whipple. Engineer (London), 
168:320, Sept., 1939. Same. Engineering (London), 148:354, Sept, 29, 
1939. 

Some Recent Developments in British Surveying Instruments. M. N. Mac- 
Leod. With illus. and diagrams. Engineering (London), 148:149, Aug. 
4 > 1939 - 

Topographical Surveying: Skew Profiles; Method of Plotting. R. N. Towl. 
Civil Engineering, 9:59, Jan., 1939. 
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Three-point Problem Simplified. L. W. Jones and B. W. Basten. Engineering 
News-Record, 123:488, Oct. 12, 1939; Discussion. 123:743, Dec. 7, 1939. 
Unusual Topographic Survey. J. S. Anderson. With illus. Civil Engineering 
9:618, Oct., 1939. 



BUSINESS PROCEEDINGS OF 

AMERICAN PUBLIC WORKS ASSOCIATION 




Meeting of Board of Directors 

Pittsburgh, Pa. May 27, /9J9 

A MEETING of the Board of Directors of the American Public 
Works Association was called to order by President Brown at 
10:30 A.M.J on May 27, at the William Penn Hotel in Pittsburgh, 
Those present were: }. S. Flockhart, R. L. Phillips, W. J. GaUigan, 
J. E. Root, H. L. Howe, F. R. Storrer, W. E. Rosengarten, W, B. 
Shafer, F. W. Herring, and N. Hebden. 

Auditor’s Report 

The executive director presented the auditor’s report for the fiscal 
year, January i, 1938, to December 31, 1938. The statement contained 
therein re membership dues receipts was explained by the executive 
director, and the accountant’s letter verifying and balancing this ac- 
count was presented. A motion was passed approving the auditor’s 
report. 

Executive Director’s Service to Federal Government 

The work of the executive director in the service of the federal 
government, as a member of the Public Works Committee of the 
National Resources Committee, was explained and described. It was 
moved and seconded that the executive director be authorized to take 
leave of absence at such times as are necessary to participate in the 
work of that committee. The motion was passed unanimously. 

Publications 

The executive director reported on the publications which have been 
issued by the Association since the last Board meeting. These publica- 
tions were: Specification on Concrete Pavements (January), Sewer 
Rentals (March), 1959 Public Wor\s Engineers* Yearboo\ (May), 
a revision of the Bric\ Pavement Specification (May), and a revised 
Table of Contents for the volume of Standard Specifications. 

F. R. Storrer reported that the City and Regional Planning Com- 
mittee has undertaken a study on standardizing subdivision regula- 
tions and planning, to enable engineers to better judge subdivision 
projects. 
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Hotel for 1939 Public Works Congress 

William B. Shafer, chairman of the Local Arrangements Committee 
for the 1939 convention, reported to the Board on his recommendation 
of the William Penn Hotel as headquarters for this meeting. A motion 
was passed that the William Penn Hotel be designated as convention 
headquarters as recommended by Mr. Shafer. 

1939 Convention Program 

The Board discussed the problem of appointing and announcing 
the nominating committees responsible for proposing the candidates 
for Division chairmen; and the schedule of division meetings. The 
general consensus was that the nominating committees, including 
the general nominating committee for proposing Association oifficers, 
be appointed prior to the opening session and announced to the dele- 
gates immediately following the opening formalities. Also, that the 
business meeting of each Division be held at the opening of the session 
for which it has been made responsible; the nominating committee of 
that Division to report at that time and the election of the Divi- 
sion chairman to follow immediately. 

It was decided that each of the Association’s Divisions would be 
made responsible for one of the sessions during the congress. The 
Maintenance and Operation Division was assigned the session on 
Monday afternoon, October 9; the Design and Construction Division 
the session on Tuesday morning, October 10; and the Administra- 
tion Division the session on Wednesday morning, October ii. 

President Brown suggested, and it was agreed, that Board members 
in the region within an easy overnight trip from Pittsburgh would 
write personal invitations to city engineers and directors of public 
works within that area to attend the convention, and that those Board 
members would assume the responsibility for greeting these men and 
introducing them to other delegates. 

President Brown also suggested that all of the Board members meet 
at the registration desk early on Monday morning, October 9, to greet 
the delegates as they register. 

The general outline of the program and the selection of program 
topics was then taken up and a lengthy discussion ensued. 


Convention Entertainment 

The Local Arrangements Committee chairman, Mr. Shafer, out- 
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lined to the Board members a number of suggestions relative to the 
delegates’ entertainment at the 1939 Congress. Following his report, 
it was the consensus of the Board diat the entertainment features be 
left to the judgment of Mr. Shafer. 

The annual banquet is scheduled for 7 :30 p.m. Tuesday, October 10. 
The banquet will be set up for dinner dancing and a dance will be 
held following the banquet. 

Exhibits at Convention 

Discussion was given by the Board to the exhibits at the convention 
and an inspection of the convention floor layout was made. It was re- 
called that at the previous meeting of the Board of Directors it was 
decided that the sale of exhibits would be primarily the responsibility 
of the local committee, with the cooperation of the headquarters oiBce. 
The proposal was made that the headquarters office endeavor to 
dispose of exhibit space first to our regular exhibitors; there is room 
for about sixteen exhibits at most and this procedure should take care 
of from six to eight booths. The remainder of the space would be sold 
by the local committee. 


Souvenir Program 

The local committee chairman reported to the Board that he had not 
as yet taken up the matter of a city appropriation for the convention 
and that, therefore, the question of the use of a souvenir program is 
still in doubt. The souvenir program will be necessary only if there 
is.no city appropriation made. 

Committee Work for 1940 Yearbook 

The executive director explained the current procedure in regard 
to the reports of the Association’s standing committees for the Year- 
book. In the past it has been customary to have each committee report 
on the events and developments in its field during the last calendar 
year. This has not worked out very satisfactorily and the executive di- 
rector suggested that in the future the standing committees be assigned 
or instructed to select a definite topic for a report instead of an “annual 
review” to be included in the Yearbook. It was the consensus of the 
Board that the President with the advice of the executive director shall 
set up whatever committees seem necessary and shall determine what 
treatment Yearbook material should be given. 

The meeting adjourned at 6:00 f.m. 



Meeting of Board of Directors 

Pittsburgh, Pa, October 8 , 1959 

T he Board of Directors of the American Public Works Associa- 
tion met on Sunday, October 8, at the William Penn Hotel in 
Pittsburgh, Pa. President Brown called the meeting to order at 7:15 
P.M. Directors present were J. S. Flockhart, F. T. Paul, R. L. Phillips, 
H. L. Howe, W. E. Rosengarten, and F. R. Storrer. Guests included 
P. L. Brockway, G. B. Gascoigne, E. S. Rankin, W. W. DeBerard, 
S. C. Lovett, G. M. Shepard, M. Evans, and M. Rosen. 

It was moved and seconded that the foUo’wing actions taken by 
President Brown since the last meeting of the Board of Directors be 
approved: the appointment of S. C. Lovett of Pittsburgh as chairman 
of the Local Arrangements Committee to succeed William B. Shafer 
who died suddenly in June, 1939; postponement of the election of a 
Director to replace Mr. Shafer until a successor could be elected at the 
annual meeting in October to fill out his unexpired term; and the 
selection of ten members to receive the Veterans’ Award at the 1939 
Public Works Congress. The motion was passed. 

The executive director presented his annual report for the period 
September i, 1938, to August 31, 1939, which was read and approved. 

Invitations to hold the 1940 Public Works Congress were presented 
and received from the following cities: St. Paul, Cleveland, Newark, 
Washington, Baltimore, Jacksonville, Detroit, Dearborn, and Chi- 
cago. It was agreed that these invitations would be filed for con- 
sideration at the winter meeting of the Board of Directors, at which 
time the convention city would be selected. 

In view of the absence of H. D. Bradley and L. G. Lenhardt, chair- 
men of the Maintenance and Operation and Administration Divisions 
of the Association respectively, a motion was passed authorizing the 
president to appoint chairmen to substitute for them at the forthcom- 
ing business meetings of those Divisions. 

President Brown then introduced S. C. Lovett, chairman of the 
Local Arrangements Committee, who explained the arrangements 
that had been made concerning the convention. The Board congratu- 
lated and thanked Mr. Lovett for the excellent work he had done. 
The meeting adjourned at 9:45 p.m. 



Report of Executive Director 

T his report covers the period September i, 1938, to August 31, 
1939, and with the exception of the appended fhiancial statement 
the statistical data reported are for those twelve months. 

Corporation Business 

The annual report of the corporation for the year 1938 was sub- 
mitted to the Secretary of State of Illinois in January of this year. 

The firm of Arthur Young & Company, certified public account- 
ants, completed an audit of the Association’s accounts in March and 
copies of their report were submitted to the President and Treasurer 
of the Association and to the Executive of the Spelman Fund. 

A complete report of the activities of the Association for the year 
ended December 31, 1938, was prepared upon the request of the 
Executive of the Spelman Fund and submitted to him in March. 
Copies of this report were also made available to the Board of Direc- 
tors at that time. 

In response to an application submitted to them in November, 1938, 
the Spelman Fund of New York announced on January 18, 1939, that 
they had made an appropriation to the general budget of the Associa- 
tion of $40,000 for the calendar years 1939 and 1940. 

In February the Spelman Fund of New York announced that it 
had granted an appropriation of |i8,ooo to our Association for our 
research program, for the period March i, 1939, to March i, 1941. 

Meetings of Board of Directors 

Three meetings of the Board of Directors were held during the 
year under report, one on October 5, 1938, in New York, one on 
November 26, 1938, in Chicago, and one on May 27, 1939, in Pitts- 
burgh. The principal items engaging the attention of the Board at the 
October meeting were the status of several of the standard specifica- 
tions then in process of revision and the establishment of a policy in 
regard to travel expenses of members of the Board of Directors. At the 
November meeting the Board selected Pittsburgh for the 1939 Public 
Works Congress, instructed the executive director to make application 
for financial assistance to the Spelman Fund of New York, and 
adopted the operating budget for the calendar year 1939. At the Pitts- 
burgh meeting in May the Board devoted its attention largely to the 
program for the annual conference. 
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la choosing Pittsburgh for the 1939 meeting, the president appointed 
William B. Shafer, a member of the Board, chairman of the Com- 
mittee on Local Arrangements. Mr. Shafer had made considerable 
progress in preparing for the annual meeting when we learned to our 
sorrow in June that he had died suddenly in Chicago while engaged 
in line of duty. A few weeks after this tragic event, the president and 
the executive director conferred with Frank M. Roessing, Director of 
Public Works in Pittsburgh, to seek his advice as to whom should be 
appointed chairman of the Committee on Local Arrangements to 
succeed Mr. Shafer. Acting upon that advice, the President appointed 
Sanford C. Lovett, a member of the Association, who energetically 
carried forward the plans laid down by Mr. Shafer. 

Membership 

On August 31 , 1939 , the total enrolled membership of the Associa- 
tion was 710 , which included 609 members fully paid up in dues or 
paid up in advance, and 10 1 members in arrears from six to twenty- 
four months. On September 15 , 1939, 40 of these delinquent members, 
who were in arrears for two years, were removed from the roll, in 
accordance with the provisions of Article IX of the constitution. 

Changes in Membership 
September i, ig^8, to August ji, 1939 


Total Membership September 1, 1938 764 

Resignations 44 

Deadis 9 

Dropped for nonpayment of dues 68 

New Members 65 

Reinstatements 2 

Net Loss 54 

Total Membership September 1, 1939 710 


Analysis of Paid-Up Membership 
August 3 /, 7939 


Senior, Life, and Honorary members 35 

Paid to March 1, 1941 1 

Paid to September 1, 1940 44 

Paid to March 1, 1940 107 

Paid to September 1, 1939 422 

total 609 
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Analysis of Delinquent Membership 
August p, jpjp 


Paid to March 1, 1939 11 

Paid to Septeml^r 1, 1938 36 

Paid to March 1, 1938 5 

Paid to September 1, 1937 49 

TOTAL 101 


The membership figure of 710 is to be compared to a figure of 764 
on the same date last year, a net decrease of 54* There were 65 new 
members elected, 2 members reinstated, 44 resignations accepted, 9 
deaths reported, and 68 members dropped for nonpayment of dues. 
The decrease of 54 members is to be compared with a net decrease 
of 48 members during the year ending August 31, 1938. Obituary 
notes are appended to this report. 

Classification of Membership 
August 31, 1939 

City Engineers, Directors of Public Works, Other Munic- 
ipal Officials having equivalent degrees of responsibility. . 210 
Assistant City Engineers, Bureau Heads, Other Municipal 


Officials 189 

County, State, Federal, and Special District Officials .... 40 

Consulting Engineers 112 

Professors, Editors, Public Utility Engineers, and noncom- 
mercial organization officials 62 

Commercial 73 

Miscellaneous 24 

total 710 


Although the total membership figure shows this decrease, the num- 
ber not delinquent in dues shows an increase, 609 against 597 a year 
ago. 

Furthermore, an analysis of the 710 members, when compared with 
a similar analysis made a year ago, discloses the fact that despite our 
net decrease in membership we have increased by 21 the number of 
city engineers, directors of public works, and other municipal officials 
having equivalent degrees of responsibility. Also, we have increased 
by 9 the number of cities represented in our membership by ranking 
public works officials. 
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U. S. Cities Represented in Membership 


Population Group 

Number of 
Cities 
in Group 

In A.P.W.A. 
by Ranking 
Public Works 
Officials 

Cumulative 
Number 
of Cities 

Cumulative 
Number of 
Cities in 
A.P.W.A. 

Cumulative 
Per Cent 

500,000 and over 

13 

11 

13 

11 

85 

300,000 to 500,000 

12 

6 

25 

17 

68 

200,000 to 300,000 

16 

6 

41 

23 

71 

150,000 to 200,000 

11 

5 

52 

28 

54 

100,000 to 150,000 

41 

13 

93 

41 

44 

75,000 to 100,000 

26 

11 

119 

52 

44 

50,000 to 75,000 

69 

22 

188 

74 

39 

25,000 to 50,000 

189 

33 

377 

107 

28 

10,000 to 25,000 

606 

40 

983 

147 

15 

2.5 to 10,000 

2183 

15 

3166 

162 

5 


During the entire year under report, a closely formulated system 
of membership promotion by mail has been followed. This system has 
operated as follows: each month a new group of prospects was se- 
lected and sent a letter of invitation to membership. These prospect 
lists were built up from a number of sources, including persons who 
attended the 1938 Public Works Congress, those whom we have been 
able to serve by answering inquiries, those who have purchased our 
publications, those newly appointed to office, and so on. During the 
second month each of these prospects received a letter from a member 
of the Association, seconding the invitation to membership. During 
the third month he received a letter from a different member, also 
supporting the proposal that he become a member. During the fourth 
month, a clean-up letter was sent in an effort to clear the prospect file. 

During the year this involved the preparation of 335 individually 
typed opening letters to prospective members, and 235 letters to exist- 
ing members asking for their cooperation in carrying out this cam- 
paign. About 100 members cooperated with us in this way. 

In addition to the membership program described above, letters in- 
viting to membership were sent to all city engineers, directors of public 
works, and street superintendents in the country in October, 1938, and 
in August, 1939. 

There were 65 new members enrolled this year as compared 'with 
45 new members enrolled last year. 

Financial Status 

There is appended to this report a statement of the receipts and dis- 
bursements of the Association for the eight months ended August 31, 
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1939. This statement includes the budget figures established by the 
Board of Directors at its meeting in Chicago in November, 1938. 
Careful study of the statement indicates that the expenditures for die 
remaining month of the calendar year can be kept ivithin the esti- 
mated revenues. 


Yearbook 

The 1939 Public Works Engineers’ Yearbook was given publica- 
tion in May. Following the pattern established by the 1938 Yearbook, 
the volume included both the Proceedings of the 1938 Public Works 
Congress and a considerable amount of material especially prepared 
for Yearbook publication. This special material was assembled with 
a view to presenting briefly the most salient developments in the 
public works field during 1937. This material was prepared by the 
standing committees of the Association, members of the Association, 
and specially qualified students of the public works field not repre- 
sented in our membership. 

Research and Publication 

Standard Specifications for Public Wor\s Construction, one of the 
major publications of the Association, was extended during the 'year 
by the inclusion of a new specification for sewer construction, in 
November, 1938, and by a specification for portland cement concrete 
pavements, in January, 1939. These specifications were prepared by 
the Association’s specifications committees having responsibility over 
those two fields. The present loose-leaf format of the standard specifi- 
cations was put to good use in June, 1939, when a revision of the brick 
pavement specification was made which involved only one printed 
page. Shortly after the publication of the portland cement concrete 
pavement specification an order was received for 2,000 copies of that 
specification specially printed for the Portland Cement Association. 

The long awaited study of sewer rentals and the attendant ad- 
ministrative problems, a study conducted in cooperation with the 
American Municipal Association and the Municipal Finance Officers’ 
Association, was given publication in March, 1939. The reception of 
this publication by the field has been extremely favorable, resulting in 
a demand which has just about depleted our stock. 

Since the completion of Sewer Rentals, all of our research efforts 
have been concentrated upon the study of refuse collection and dis- 
posal practices. With the approval of the chairman of the Commit- 
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tee on Refuse Collection and Disposal it was decided to give publica- 
tion to this study in two volumes, a first volume on refuse collection 
practices and a second volume on refuse disposal practices. This pro- 
cedure has the double advantage of avoiding the production of a book 
too bulky to be handled conveniently and of allowing earlier publica- 
tion of one of the volumes. 

Detailed data on the collection practices of about 200 cities have been 
assembled and analyzed. Of that number more than 30 have been 
visited by the Research Director and have yielded even more compre- 
hensive and detailed practice data. Preparation of tentative drafts 
of the chapters of Refuse Collection Practice has been in progress for 
several months, based upon the study of the data that have been 
assembled. Visits to cities along the northeastern seaboard have been 
deliberately postponed until after these tentative drafts have been 
completed so that a final field trip might be relied upon to fill in any 
blind spots in the assembled data. 

The total number of pubHcations distributed by the Association for 
the year ended August 31, 1939, was 4,679, not counting the News 
Letter. The News Letter circulation for the year was 18,189. The 
distribution of our major publications during the year under report 
was as shown in the following table: 

Distribution of Major Publications 

September i, to August 5/, jpjp 

Sold Free Total 


1938 Yearbook (published May, 1938) 35 94 129 

Street Cleaning Practice (published September, 

1938) 302 768 1070 

Sewer Rentals (published March, 1939) 364 318 682 

1939 Yearbook (published May, 1939) 132 658 790 

Standard Specifications (complete edition) 73 19 92 


Inquiries 

The number of inquiries on public works practice received during 
the year by the headquarters’ office totaled 145. This compares with 
143 received during the preceding year. Many of these inquiries in- 
volved extensive searches in the library and examination of municipal 
reports. 

Last year I reported that of the 143 inquiries referred to at that 
time, only 41 were received from members of the Association. It is 
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interesting to note that of the 145 inquiries reported herein 62 were 
received from members. 

The subjects of these inquiries were as follows: 


Organization and Personnel 7 

Finance, including Sewer Rental 13 

Equipment and Materials . . 8 

Refuse Collection and Refuse Disposal .44 

Street Cleaning, including Snow Removal ..... 7 

Streets and Roads 4 

Traffic 5 

Sewerage and Sewage Disposal 17 

Water Supply 10 

Recreation 4 

Miscellaneous 26 

Total 145 


Field Work and Miscellaneous Activities 

In January, 1939, the National Resources Committee (since suc- 
ceeded by the National Resources Planning Board) established a 
Public Works Committee under the chairmanship of Henry M. 
Waite, a member of this Association. The executive director was 
appointed vice-chairman. The committee consists of eleven members, 
six of whom are federal officials and five from outside the government 
service. The committee was assigned the threefold task of carrying 
forward the programming of federal public works undertakings, 
encouraging state and local public works programming, and studying 
the economic effects of various types of public works expenditures. 
In carrying out this assignment, the Public Works Committee set up 
three subcommittees, with the executive director named as chairman 
of the subcommittee responsible for the encouragement of state and 
local public works programming. 

In approaching this phase of the Public Works Committee’s assign- 
ment, the subcommittee decided that the first step necessary was to 
establish a method by which local programming could be undertaken, 
to be followed by the publication of a manual of procedure which 
could be used by a local official for that purpose. It will be noted that 
this operation is identical with an item the Association has carried 
upon its proposed research program for several years. The situation 
thus presented is that of the federal government financing an under- 
taking which the Association had hoped it might be able to deal vnth 
at some time in the future. 
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Experimental and demonstration work in local and state public 
works programming is now drawing to a close and several drafts of a 
manual of procedure have been written. Serving the federal govern- 
ment in this way has absorbed an appreciable share of the executive 
director’s time. Travel expenses, however, are reimbursed by the 
federal government and per diem compensation is paid for each day 
spent upon the work. The resultant saving in the Association’s salary 
payment to the executive director has had a beneficial effect upon the 
Association’s budget. 

In March the executive director delivered a lecture to a graduate 
class in engineering at New York University on “PubHc Works Or- 
ganization,” at the request of Dean Saville of the Engineering School. 
During the early part of 1939, the executive director served as chair- 
man of a special examining committee for the city of Evanston, Illi- 
nois, assigned the task of examining the candidates for the post of city 
engineer of that community. Loran D. Gayton, city engineer of Chi- 
cago, another member of the Association, also served on that com- 
mittee. 

In May the executive director addressed the National Planning 
Conference in Boston, Massachusetts, on “Future Shares of Federal 
and Non-Federal Agencies in Financing Public Works.” 

In the same month, he addressed the Mid-Atlantic Section of the 
Society for the Promotion of Engineering Education at Swarthmore, 
Pennsylvania, on “Preparing Engineering School Graduates for Pub- 
lic Service.” 

The research director, while on one of his field trips, met with the 
City Engineers’ Section of the California League of Municipalities 
in Berkeley, California, and addressed them on the activities of the 
American Public Works Association. 

The research director has also been serving as instructor in a corre- 
spondence course in public works administration operated by the 
Institute for Training in Municipal Administration sponsored by the 
International City Managers’ Association. 

Early in the year the research director visited Montclair, New 
Jersey, to consult with the chairman of the Committee on Refuse Col- 
lection and Disposal. While there he also conferred with the city 
officials on departmental organization and cost accounting procedures. 

The assistant director attended the public works section of the 
Missouri League of Municipalities at Columbia, Missouri, in May, 
1939, and addressed them on the activities of the Association. 
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The executive director and the research director were engaged for 
a brief period by Public Administration Service to assist in making a 
survey of the public works activities of Huntington, West Virginia, 
for the government of that city. They were also engaged for a short 
time in a similar undertaking at Peoria, Illinois. 

The chairman of the Association’s Committee on Traffic Control 
represented the Association in a cooperative enterprise in operating 
the National Institute for Traffic Safety Training held at the Univer- 
sity of Michigan in August. 

Annual Reports of Chapters 

CHICAGO CHAPTER 

T he Chicago Chapter held its first regular dinner meeting during 
the 1938-1939 year at the Chicago Engineers’ Club on February 
9, 1939. Following his opening remarks, Paul Hansen, president of 
the Chapter, introduced Stanley Pinel, research director of the 
A.P.W.A., who spoke on “What the American Public Works Associa- 
ciation Is Doing.” Through the courtesy of the Massachusetts Insti- 
tute of Technology, two interesting motion pictures were shown of 
the developments in high-speed photography. Dr. F. W. Godwin, of 
the Armour Institute of Technology, then presented an excellent 
paper, illustrated with slides, on the spark photography developed at 
the Armour Research Foundation. 

On Friday evening, June 9, 1939, the Chapter held its annual dinner 
meeting at the Georgian Hotel in Evanston. Immediately following 
dinner, a short business session was held at which time the following 
officers for the ensuing year were elected: 

Henry B. Bleck President 

Roscoe C. Doyle First Vice-President 

Wesley W. Polk Second Vice-President 

Robert L. Anderson Secretary-Treasurer 

Upon the conclusion of the business meeting, Norman Hebden, 
Assistant Director of the A.P.WA., discussed the elements of man- 
agement as applied to the administration of public works activities. 
The other speaker of the evening was Earl H. DeLong, chairman of 
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the Civil Service Commission of Evanston, who gave a most inter- 
esting talk on the subject of a career in management. A lively period 
of open discussion followed. 

The secretary-treasurer reported a balance in the Chapter funds 
of $328.39 as of August 3 1, 1939. 

METROPOLITAN PHILADELPHIA CHAPTER 

T he activities of the Metropolitan Chapter during the past year 
included well attended monthly meetings from October to May 
inclusive, with the main event being the Twenty-sixth Annual Dinner, 
held in January. More than 200 public works engineers and municipal 
ofl&cials in this area were present at the dinner, where the sports talk 
by James J. (Jimmy) Dykes, Manager of the Chicago White Sox, 
added to the enjoyment of the evening. Other speakers appearing on 
the program were Wilhelm F. Knauer, Director^ Department of 
Supplies and Purchases, Philadelphia, and I. Frank Gaskill, Sales 
Manager of the Philadelphia Electric Company. The Hon. James C. 
Crumlish, Judge of Common Pleas Court No. 7, Philadelphia, was a 
splendid toastmaster. 

Walter E. Rosengarten, Township Engineer, Lower Merion Town- 
ship, Pennsylvania, Past President of the Chapter and a Director of 
the American Public Works Association, was awarded the gold medal 
presented each year by the Chapter for meritorious service. Frank W. 
Herring, Executive Director of the American Public Works Associa- 
tion and a welcomed guest at many of our annual dinners, presented 
the medal and read the citation accompanying the award. 

Credit for much of the success of the annual dinner goes to the 
Dinner Committee composed of Samuel S. Baxter, Chairman, Ben H. 
Joseph, Herman Kjrohn, Albert W. Moser, Joseph A. Singer, and 
Frederick T. Thorpe, Jr. 

The interest of the chapter members in the affairs of the national 
Association is shown each year by the large attendance at the Annual 
Public Works Congress. At the 1938 Congress in New York last 
October more than 26 members and guests were present. Elmer 
T. Transeau, Assistant Director, Department of Public Safety, Phila- 
delphia, (chapter member), and the Chapter President took promi- 
nent parts in the Congress program. 

A most encouraging sign is the interest shown at the monthly 
meetings of the Executive Committee, where the plans and policies 



ANNUAL REPORTS OF CHAPTERS 


231 

of the Chapter are formulated. The Presideat waats to thank each 
of the ofScers and directors for the fine support given him during 
the year. 

A great deal of credit for the fine attendance at the meetings goes 
to Frederick T. Thorpe, Jr., Chairman of the Public Relations Com- 
mittee, and John H. Hunter, 2nd, who again gave of his time and 
efforts in the preparation of attractive posters advertising the meeting. 
Chairman Thorpe is to be particularly complimented on the splendid 
reports of the meeting which were printed in the Public Works En- 
gineers’ News Letter. 

Albert W. Moser, Chairman of the Meetings Committee, and the 
members of his committee deserve a great deal of credit for the 
entertaining and instructive series of meetings they arranged for the 
Chapter. The average attendance at the meetings was 75. The roster of 
meetings for the year was as follows: 

Speaker Subject 

October 1938: Messrs. Buckley, Panel discussion featuring the 
Baxter, Moser, Thorpe, King, high lights of the New Yor\ 
Kramer, Rosengarten, Hunter, Convention. 

Hopkins, Elrohn and Mitchell. 

November 1938: Messrs. Buckley, New trends in Land Sub- 
Baxter and Moser. Division Controls. 

December 1938 : Christmas Party. Moving Pictures ^ food and 

drin\. 

January 1939: 26th Annual Dinner Splendid td\s, food and drin\. 

February 1939: F. A. Pitkin, Ex- Review of wor\of Pennsylvania 
ecutive Director State Planning Board. 

Geo. R. Copeland, Assistant Engineering Aspects of Penn- 
Director sylvania's State Planning Pro- 

gram. 

Roy Helton, Statistician People as the Basis for Plan- 

ning. 

Willis Wissler, Planning Eccm- Determinant of Population Pat- 
omist. (All of the Penn- tern and of Governmental Re- 
sylvania State Planning quirements. 

Board.) 
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March 1939: Messrs. Buckley, Bax- 
ter, Moser, Shaughnessey and 
MacDonnell. 

April 1939: George H. Kaithern, 

Dist. Plans Engineer, Pennsyl- 
vania Department of Highways. 

May 1939: James B. Kelly, Ex- 
ecutive Director; Dorothy P. 

Schoell, Director, Research and 
Information; and Walter H. 

Thomas, Technical Director. 

(All of the Philadelphia Hous- 
ing Authority.) 

During the year the Executive Committee appointed Charles A. 
Bareuther, Engineering Examiner of the Civil Service Commission, to 
Second Vice-President and Paul MacMurray, Field Supervisor, Bu- 
reau of Highways and Street Cleaning, to the Executive Committee 
to fill the position vacated by Mr. Bareuther. 

Economic conditions necessitated the dropping of many city em- 
ployees and unfortunately some Chapter members were included. 
This unfortunate circumstance reduced the Chapter membership 
below last year and seriously interfered with the procurement of new 
members. During the year one Junior Member joined the Chapter. 

At the request of the Engineers Club of Philadelphia for Chapter 
representatives on the Council of Affiliated Societies, Council of 
Affiliated Societies Membership Committee, and the Technical Serv- 
ice Council, the President appointed Edward J. Dauner, Charles P. 
McDermott, and George T. Shegog, respectively. 

At the March 1939 meeting the President appointed Messrs. Bareu- 
ther (Chairman), Thorpe, Masterson, Lyons, and Rosengarten as the 
Nominating Committee to prepare nominations for the annual elec- 
tion of officers for the ensuing year. At the Executive Committee meet- 
ing prior to the April meeting, Mr. Bareuther presented the selections 
of the Committee as follows: 

Robert A. Mitchell President 

Charles P. McDermott Third Vice-President 

Joseph C. Gibbs Secretary 


Problems of Municipal Admin- 
istration and the Proposed 
Philadelphia charter. 

Reconstruction of the Roosevelt 
Boulevard. 

A discussion of the ''housing 
plans'* of the Philadelphia 
Housing Authority. 
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Frank L. Thomas 
Alan Corson 
John H. Hunter, 2nd 
Herman Krohn 
Oliver L. King 

After compliance with the provisions of the by-laws, the above 
nominees were duly elected at the May 1939 meeting. 

The report of Frank L. Thomas, Treasurer of the Chapter, sub- 
mitted at the May meeting of the Executive Committee, is as follows: 
Receipts, Cash on hand deposited in Saving Fund Society of Ger- 


mantown and Vicinity $120.33 

Expenditures for May Meeting 4.08 

Cash on hand deposited in saving fund $116.25 

Additional balance in two closed bank accounts $312.63 


President Robert A. Mitchell deeply appreciates the honor bestowed 
upon him by his election to lead the Chapter for another year and 
wants to assure the members that with their support he will do all 
in his power and within his means to make the next year an even 
more successful one than the past. 


Treasurer 

Directors (to serve three 
years) 


MICHIGAN CHAPTER 


T he annual meeting of the Michigan Chapter was held on No- 
vember 17, 1938, at the Fort Shelby Hotel, Detroit, in connection 
with the Michigan Municipal League convention. The public works 
section comprised 34 members of the Association and other public 
works officials in Michigan. Officers were elected as follows: 


John H. Moorhouse 
T. Fred Older 
H. A. Olson 
Edward S. Clark 
Samuel C. Jacka 
Harold Corson 


President 
Vice-President 
Secretary-Treasurer 
Executive Committee 
Executive Committee 
Executive Committee 


Featuring this program was a discussion of public works operating 
problems by Colonel E. D. Rich, Chief Engineer, State Health De- 
partment; C. A. Sirrine, Deputy Administrator, W.PA.; and Stanley 
Pinel, A.P.W.A. staff. Gadgets developed by public works officials to 
assist them with their special problems were displayed, including a 



234 PUBLIC WORKS ENGINEERS' YEARBOOK 

leaf loader developed by Ypsilanti, curb and gutter making machine 
developed by Kalamazoo, and a manhole cover buffer to eliminate 
rattle, developed at Coldwater. 

Prior to the annual meeting the executive committee met twice to 
formulate plans for the program, and also with Murray D. Van 
Wagoner, State Highway Commissioner, to discuss the distribution 
of gasoline and weight tax revenues in Michigan. 

On June 23, 1939, 13 public works officials, including several mem- 
bers of the Chapter, held a conference at Crystal Falls, principally to 
discuss W.PA. rules and regulations. 

The executive committee met on August 16 to consider plans for the 
next annual meeting and delegated several members to meet with a 
group of engineers and public works officials in the Detroit area who 
have been getting together informally for six or eight months. At the 
meeting held the following day in Dearborn, 18 Chapter members 
were present and invited the group, at such time as they saw fit to 
affiliate with any organization, to become a part of A.P.W.A. A com- 
mittee consisting of F. W. Liddle, Wyandotte, C. D. Warner, De- 
troit, and John Moorhouse, Highland Park, was appointed by the 
chairman of the round-table group to consider this matter. No action 
was taken at that time. 

The annual meeting in 1939 was held on September 14, at the Co- 
lumbia Hotel, Kalamazoo, with 38 public works officials present, in- 
cluding 12 members of the Chapter. The program included the report 
on the work the Chapter has been doing relative to gasoline and 
weight tax distribution to municipalities, a discussion of new forms 
developed and required by W.P.A., the new Michigan act concerning 
the recording of plats, and an inspection trip to observe the operation 
of a curb and gutter making machine developed by the city engineer- 
ing department of Kalamazoo, and a sewer cleaning, turbine type 
machine developed in the city engineering department at Monroe. 
Several W.P.A. projects in process of construction were also visited. 

The officers for 1939-40 elected at the annual meeting were as 
follows: 

George R. Thompson President 

T. Fred Older Vice-President 

H. A. Olson Secretary-Treasurer 

Robert E. Neis Executive Committee 

Alfred Eckert Executive Committee 

R. V. TERRmL Executive Committee 
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At the 1938 Public Works Congress o£ the A.P.W.A. one of the 
members of the Michigan Chapter, Edward S. Clark, city manager 
of Kalamazoo, was given the Veterans’ Award Medal. 

There were 33 active members in the Michigan Chapter of 
A.P.WA. at the end of the period under report. Refunds amounting 
to $92.50 were made to the secretary-treasurer. 


NEW ORLEANS CtlAPT^R 


T he activities of the local Chapter have been seriously handicapped 
during the past year as a result of the untimely death of the 
President, A. F. Theard, Three of the members were dropped for non- 
payment of dues, and v;dth one death the present membership is 24, 
with 3 members whose dues are in arrears. 

The total receipts during the year were $64.00, which, added to the 
amount carried over from last year, gives a total of $201.66. Expendi- 
tures during the year amounted to $76.72, leaving a balance on hand 
of $124.94, out of which the expense of the annual meeting is to be 
paid. 

At the annual meeting the following officers were elected to serve 
for the coming year : 


A. G. Wyler 
N. L. Marks 
A. H. Guillot 


President 

Vice-President 

Secretary-Treasurer 


ROCHESTER CHAPTER 

T he Rochester Chapter of the American Public Works Associa- 
tion, still the youngest Chapter of the Association, received of- 
ficial approval of the formation of this Chapter by the official Boards 
of the two preceding societies, on September 21, 1936. At the 
meeting of the Chapter held on March 31, 1937, changes in the by-laws 
of the local Chapter were made to provide for the change in name 
from the Rochester Chapter of the American Society of Municipal 
Engineers and the International Association of Public Works Officials, 
to the Rochester Chapter of the American Public Works Association. 

Since the last annual meeting of the Rochester Chapter, held May 
23, 1938, the Executive Committee has held four official meetings, the 
business at such meetings dealing mainly with the discussion of the 
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affairs of the Chapter so as to promote the objectives of the American 
PubKc Works Association and the planning of the program for the 
regular meetings of the Chapter. 

During the fiscal year the Rochester Chapter held four regular 
meetings. 

At the meeting of November 28, 1938, the principal speaker of the 
evening was Howard Shafer, Manager of the Municipal Airport, 
who spoke on the past, present, and future of the Rochester Municipal 
Airport. 

Harold S, Rand, Supervisor of the Rochester Housing Survey 
Committee, spoke on the housing surveys in the blighted areas in 
Rochester at the next regular meeting, held February 27, 1939. 

At the next meeting of the Chapter a symposium or panel discus- 
sion was held on the work of the Operation and Maintenance Division 
of the Public Works Department of the City of Rochester. 

The speaker at the annual meeting of the Chapter, held May 22, 
1939, Franklin J. Bonner, who spoke on the work of the Monroe 
County Regional Planning Bureau, mentioning particularly the pol- 
icy of the Bureau in taking advantage of a foreclosure of lands for non- 
payment of taxes in the county, so as to acquire rights-of-way for 
future streets, etc. 

At the annual meeting the Auditing Committee reported on an 
examination of the report of the Treasurer. This report showed that 
the net worth of the Rochester Chapter as of May 22, 1939, was $299.97, 
before deducting the expenses of the annual meeting. 

The number of members reported at the last annual meeting was 
thirty-three, including one honorary member, Edwin A. Fisher. 

During the year the Chapter dropped five members for nonpay- 
ment of dues, and four resigned. 

The following ofiicers were elected at the annual meeting for the 
year 1939-40. 

Kenneth J. Knapp President 

H. R. Moulthrop First Vice-President 

A. H. Wagener Second Vice-President 

Henry L. Howe Secretary-Treasurer 

John V. Lewis 
Harry Cramer 
H. Remington Kohler 


Additional members of 
Executive Committee 



Meetings of the Association Divisions 

T he three Divisions of the Association — the Administrative Di- 
vision, the Design and Construction Division, and the Main- 
tenance and Operation Division — each met during the annual con- 
vention and elected a chairman for the ensuing year. (The chairman 
of each Division serves as a member of the Board of Directors.) 

The following were unanimously elected chairmen of their respec- 
tive Divisions: Administrative Division, W. W. Polk; Design and 
Construction Division, F. R. Storrer (reelected); Maintenance and 
Operation Division, George R. Byrum. 


Business Meeting of the American 
Public Works Association 

T eie annual business meeting of the American Public Works 
Association was held in Pittsburgh on Tuesday, October 10, 
1939. Guy Brown, President of the Association, presided. 

The Nominating Committee reported its nominations for the of- 
ficers of the Association and the Board of Directors as follows: 
John S, Flockhart, President; Roy L, Phillips, First Vice-President; 
Frederick T, Paul, Second Vice-President; Henry L. Howe, Treas- 
urer; E. L. Knebes, Director; Albert C. Learned, for the unexpired 
term of Director of William B. Shafer, deceased; Walter E. Rosen- 
garten, for Director for one year in case Mr. Howe (now a Director) 
should be elected to the office of Treasurer. Mr. Rankin moved that 
the nominations be closed and that a unanimous ballot for the 
nominees be cast. The motion was seconded and unanimously carried. 

The executive director was called upon for his annual report, which, 
because of its length, he did not read aloud. (See page 221 for the 
text of this report.) 

The necrology report was presented by the executive director as 
follows : The deaths of nine members of the Association were reported 
during the period September i, 1938, to August 31, 1939. Notes on five 
others whose deaths were reported to the Association in September, 
1939, are appended to this report. The nine were Joseph Warren 
SiUiman, John R. Manion, Robert Ridgway, Alfred F. Theard, 


2-37 
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George Oliver Tenney, George Howard Perkins, John T. Mockler, 
William B. Shafer, Jason W. Nemoyer. 

The five whose deaths came to our attention in September — and 
I separate those because this is a report of the year September i, 1938, 
to September i, 1939 — ^are Andrew F. Macallum, Gerald J. Wagner, 
Charles M. Reppert, Robert Cramer, George F. Fisk. 

It was moved, seconded, and carried that a resolution of sympathy, 
properly worded by the executive director, be made a part of the 
official minutes of the Association and that a copy be sent to the 
families of the deceased. The resolution as subsequently composed 
was as follows: 

Whereas, The members of the American Public Works Association 
have learned with sorrow of the death on September 22, 1938, of their 
fellow member, Joseph Warren Silliman; and 

Whereas, He had long been active in the activities of the Associa- 
tion and devoted to the interests of the public works profession, now, 
therefore, be it 

Resolved, By this Association assembled in meeting at the Hotel 
William Penn, Pittsburgh, Pennsylvania, on October 10, 1939, that it 
place on record its high esteem for Mr. Silliman as an engineer and 
fellow member, and its sorrow at his passing; that it extend its 
heartfelt sympathy to his family. 

The above resolution was drafted for Mr. Silliman whose death 
was the first of Association members reported for the year. Similar 
resolutions were sent to the families of the other members who passed 
away during the year. 

It was also voted to send a telegram to the oldest member of the 
Association, E. A. Fisher of Rochester, expressing regret at his 
absence from the meeting and hopes for his continued health and 
prosperity. 

The meeting adjourned at 12:15 p.m. 


Necrology Report 

John R. Manion, died September 28, 1938, age 64, in Cincinnati. 
He was superintendent of the Waste Collection Division of the De- 
partment of Pubhc Works of Cincinnati at the time of his death. He 
became an active member of the LA.P.W.O. in 1932. 

Education: A graduate of St. Xavier College in Cincinnati. 
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Experience: He was bookkeeper and part owner o£ the firm of 
Huss Brothers, Bar Manufacturers, for a number of years. In 1913 
he entered the city service of Cincinnati as chief clerk of the Street 
Cleaning Department. In 1928 he became assistant superintendent and 
in 1930 superintendent of the Department of Public Works Waste 
Collection Division. 


John T. Mockler, died May 7, 1939, in Buffalo at the age of 51. He 
had retired some months before his death as acting city engineer of 
Buffalo. He became a member of the A.M.E. in 1928. 

Experience: He had been in the city service since 1917 with the ex- 
ception of two years’ war service in the engineers’ corps. Prior to his 
service with the city he was connected with the New York state 
engineering department. 

Jason W. Nemoyer, died June 26, 1939, in Chicago. At the time of 
his death he was assistant engineer of the consulting engineering firm 
of Greeley and Hansen. He joined the AMJE. in 1930 and was 
secretary of the Chicago Chapter during 1935-36. 

Education: Graduate of University of Illinois, 1921. 

Experience: He had been associated with Greeley and Hansen since 
1921 and for the past ten years had been in charge of their construction 
work. 


George Howard Perkins, died July 31, 1938, at Cambridge, Massa- 
chusetts, at the age of 64. He was vice-president and secretary of 
Warren Brothers Company of Boston and was recognized as an ex- 
pert in highway construction, particularly in connection with bi- 
tuminous pavements and highways. He joined the AJd.E. in 1905 
and became a senior member in 1935. 

Education: Graduate of the University of Pennsylvania, B.S. 1895, 
M.E. 1896. 

Experience: He was plant foreman of Warren Scharf Asphalt Pav- 
ing Company 1897-1900; then plant foreman of Barber Asphalt Pav- 
ing Company 1900-1901. In 1901 he entered the employ of Warren 
Brothers Company as plant foreman and was in continuous service of 
the company as construction superintendent, superintendent of re- 
fineries, director of Testing Laboratory, chief of Technical Service 
Department and vice-president and secretary up to the time of his 
death. 
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Robert Ribgway, died December 19, 1938, at Fort Wayne, Indiana, 
when en route to New York from Chicago where he had been present 
at ceremonies in connection with breaking ground for the new Chi- 
cago subway for which he was consultant. He was 76 years old. He 
maintained the headquarters of his consulting engineering practice 
in New York City. He joined the A.M.E. in 1902 and became a senior 
member in 1933. In 1930 he was the first recipient of the Greeley 
Veteran’s Award for long and faithful service in the employ of one 
city. He had served New York 46 years at that time. 

Honorary degrees: A.M., Harvard; Dr. Eng., Lehigh; Third 
Grade, Order of the Rising Sun, Japan. 

Experience: From 1882 to 1884 he was connected with the Northern 
Pacific Railway. In the years 1884-1900 he was instrument man and 
later assistant engineer ^vith the Aqueduct Commission of New York 
City. In 1900 after 16 years in the city service he became senior en- 
gineer and then division engineer with the Board of Rapid Transit 
Railroad Commissioners. In 1905 he was made division engineer with 
the Northern Aqueduct Department of the Board of Water Supply. 
Seven years later he was put in charge of construction of subway 
lines in New York costing $300,000,000. In 1921 he was given the title 
of chief engineer of Transit Commission and in 1924 that of chief 
engineer of the Board of Transportation. His private practice in- 
cluded work on subways in Japan, Boulder Dam, and the Trans-Bay 
bridge in San Francisco. 

William B. Shafer, died June 27, 1939, in Chicago while making 
an inspection trip in coimection with the construction of an in- 
cinerator in Pittsburgh where he was in charge of the City Refuse 
Division of the Public Works Department. He joined the Association 
in 1934 and became a member of its Board of Directors in 1938. He 
was also chairman of the Local Arrangements Committee for the 
1939 Public Works Congress. 

Education: Cornell University graduate, 1898. 

Experience: For over twenty years he was connected with steel 
construction work. He was sales manager for the National Bridge 
Works of New York; vice-president of A. E. Norton Company and 
president of his own firm in New York City. In 1928 he became sales 
manager of Allegheny County Memorial Park. In 1933 he entered the 
service of the city of Pittsburgh as assistant superintendent of the 
Bureau of Highways and Sewers; within the same year he was ap- 
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pointed superintendent of the Bureau. In 1939 he was given the job 
of constructing a new incinerator and organizing a new municipal 
refuse collection service for Pittsburgh. 


Joseph Warren Silliman, died September 22, 1938, age 73, in 
Philadelphia. At the time of his death he had retired from active serv- 
ice, but up to the date of his retirement in August, 1930, he was 
supervising engineer of the Permit Division of the Bureau of High- 
ways of Philadelphia and secretary of the Board of Highway Super- 
visors of the Bureau. He joined the A.M.E. in 1932. 

Education: Cornell University and Allegheny College; degree from 
latter, C.E., 1889. 

Experience: After college graduation he was employed by the con- 
sulting engineering firm of Cole, Alvord and Shields in Chicago. 
Following an instructorship at Allegheny College, Mr. Silliman held 
positions in Duluth, Philadelphia, New York, and Wheeling. In 1908 
he was appointed engineer of inspection with the Bureau of Surveys 
in Philadelphia. In 1912 he became associated with the Bureau of 
Highways. 

George Oliver Tenney, died November 6, 1938, in Washington, 
D. C., at the age of 77. At the time of his death he was president of the 
Atlantic Bitulithic Company of Washington, a post he had held for 
32 years. He joined the A.M.E. in 1913. 

Experience: His early engineering and contracting experience in- 
cluded a private practice maintained in Decatur, Alabama, from 
1886 to 1892, construction work for Chickamauga National Park, and 
private practice from 1895 to 1906 in Spartanburg, South Carolina. 


Alfred F. Theard, died January 2, 1939, in New Orleans, age 73 . 
He was general superintendent of the New Orleans Sewerage and 
Water Board. He became a member of the A.M.E. in 1932 and also 
of the New Orleans Chapter of which he was president at his death. 

Experience: He did his first engineering work with A. F. Wrot- 
nowski in 1881, followed by eight years in private practice. He began 
service for the city as topographical survey draftsman in 1893; later 
he became chief draftsman on drainage work and 1898 office engineer 
in charge of this work. In 1903 the New Orleans Sewerage and Water 
Board was formed and he continued in charge of drainage drafting. 
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In 1907 he was promoted to first assistant engineer; in 1914 he became 
principal assistant engineer, a post he held until his appointment in 
1935 ^ general superintendent. 


NOTIFICA.TIONS RECEIVED SINCE SEPTEMBER I, I939 

Robert Cramer, died August 2, 1939, in Milwaukee, at the age of 59. 
He was a consulting engineer well known in the sanitary engineering 
field. A former member of the Association (1925-39)5 he resigned 
recently on account of ill health. 

Education: Born and educated in Austria (civil and sanitary en- 
gineering). 

Experience: He came to this country in 1903, and served the Win- 
slow High Pressure Boiler Co. as chief engineer and later the Kings- 
ford Foundry and Machine Works of Oswego, N. Y., in the same 
capacity for a number of years. In 1927 he was appointed chief en- 
gineer of the Milwaukee Sewerage Commission, a position he 
held until 1930. 


George F. Fisk, died September 4, 1939, at Buffalo, age 62. He 
joined the A.M.E. in 1916 and was its thirty-fourth president in 1928. 
From 1936 to the time of his death he had been construction adviser 
to the United States Housing Authority. 

Education: A graduate of Massachusetts Institute of Technology. 

Experience: Following his college graduation he spent several years 
in Cuba in engineering work. In 1905 he was appointed to the city 
engineering staff of Buffalo with which he was associated for thirty 
years, as assistant engineer in charge of pavements, first assistant en- 
gineer, and finally commissioner of public works. 


Andrew F. Macallum, twenty-third president of the AM.E., died 
August 26, 1939, in Toronto. He had retired from active municipal 
engineering practice. He joined the A.M.E. in 1909 and was made a 
senior member by special action of the Board of Directors upon his 
retirement in 1937. 

Education: A graduate of the University of Toronto in civil en- 
gineering. 

Experience: Following several years’ experience with the Canadian 
Pacific Railway and the Canadian National Railway, he served 
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Hamilton, Ontario, as city engineer for six years. For sixteen years 
he was commissioner of work and city engineer for Ottawa. 


Charles M. Reppert, died September 16, 1939, Pittsburgh, age 59. 
He was a past president of the A,M.E. (i933'-4) and a consulting 
engineer of Pittsburgh. He joined the A.M.E. in 1921. 

Education: Cornell University graduate in civil engineering, 1904. 

Experience: In 1907 he entered the city service of Pittsburgh as 
chairman in the engineering department of the Bureau of Filtration. 
In 1910 he joined the engineering department of the Bureau of Con- 
struction as division engineer; in 1912 he was assistant superintendent; 
later designing engineer of the Design Division of the Public Works 
Department. During the World War he was associated with Morris 
Knowles on the design and construction of Camp Meade, Md., and 
was also connected with the housing division of the United States 
Emergency Fleet Corporation. He was connected with Morris 
Knowles until 1921 when he returned to city service as chief engineer 
of the Bureau of Engineering. After an interval of private practice 
he was made assistant director of the Public Works Department of 
Allegheny County. In 1926 he was appointed chief engineer of the 
Public Works Department of Pittsburgh, a position he held until 
1935. For the last four years he had engaged in private consulting 
work. 


Gerald J. Wagner, died September 2, 1939, at his summer home at 
Morrison Lake, Mich. He was 53 years old and head of the firm G. J. 
Wagner & Co., consulting electrical engineers of Grand Rapids. He 
became a member of A.MJE. in 1919. 

Education: University of Michigan, B.S. in electrical engineering, 
1910. 

Experience: In ipio-ii he was connected with the Metropolitan 
Street Railway Co. of New York City. In 1912 he became assistant 
superintendent of the Grand Rapids-Muskegon Power Co. In 1917 
he was in charge of the design and construction of the Battle Creek 
Railroad and terminal at Camp Custer; the same year he was made 
superintendent of construction for the Michigan Railway Co., having 
charge of the third rail line from Kalamazoo to Grand Rapids and 
from Allegan to Battle Creek. From 1917 to 1920 he served as city 
engineer of Grand Rapids and later as public service director. In 1922 
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he established his own engineering business and served as consultant 
to utilities and oil companies throughout Michigan and the middle 
west. He was a member o£ the Grand Rapids city planning commis- 
sion for several years. 


Committee Reports 

THE COMMITTEE ON REFUSE COLLECTION 
AND DISPOSAL 

T he preparation of manuals on refuse collection and disposal is 
proceeding rapidly. The gathering of information is completed, 
two important chapters are written and in the hands of the Committee, 
and good progress is made on other sections. 

The preliminary work of accumulating and analyzing sufficient 
factual information to support the statements made and to show 
accurately the current practice proved to be a rather gigantic task. 
A huge mass of essential data has been brought together, however, 
which will make the book of much greater value both as to accuracy 
and completeness than would otherwise have been possible. Informa- 
tion on all phases of refuse collection has been secured from 190 
cities, both large and small, in all parts of the country. Canadian 
practice has also been covered. Rather complete questionnaires were 
sent out to 365 cities, of which 175 were returned — a very satisfactory 
response. In addition, field visits were made to 34 cities for the purpose 
of studying collection and disposal methods and practices and to 
secure data on numerous minor practices that could not be covered by a 
questionnaire. The cities were selected with care so that as many dif- 
ferent procedures as possible could be observed and yet good coverage 
of each population group and each geographical area could be secured. 
Many pictures and other illustrative material were obtained for use 
in the book. 

All the information has now been carefully tabulated and analyzed, 
ready for use as the various chapters are prepared. The chapter on the 
kind and quantity of material to be collected and the chapter on the 
preparation of refuse for collection are completed in tentative form 
and are being reviewed by the Committee. The chapters on collection 
methods and local conditions affecting collection are well under way. 
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Tentatively it has been decided to publish the manual in two parts, 
one on refuse collection and the other on refuse disposal. The ma- 
terial divides itself naturally along these lines and very little duplica- 
tion will be necessary. Among the advantages of such separation are 
that the first book on collection can be released sooner than would 
otherwise be possible, the books will not be unwieldy, and they will 
match in appearance the book. Street Cleaning Practice, already 
pubhshed. 

It is expected that the entire section deaUng with collection will be 
in the hands of the Committee shortly after the first of the year. 
Pubhcation should follow within a short time. 

Stuart M. Weaver, Chairman 

H. J. Cates 

D. W. Godat 

John V. Lewis 

Carl Schneeder 

Ralph C. Taylor 

Jean L. Vincenz 

THE COMMITTEE ON TRAFFIC CONTROL 

S INCE 1937 the Committee on Traffic Control has been carrying on 
a project to increase interest in traffic engineering. The plan is to 
induce communities without traffic engineering to designate one of 
their engineers to whom all traffic engineering problems will be re- 
ferred. If the right engineer is selected, he will see the opportunity, 
study the subject, and gradually acquire experience and skill in 
traffic engineering. 

In carrying out this project, emphasis has been placed on certain 
cities and steps have been taken to build public opinion favorable to 
traffic engineering. On December 12, 1938, a letter was sent to 228 
members of the Association in those selected cities, explaining the 
plan, and asking their cooperation in contacting one or more leading 
newspapers witli the idea of making use of some of the following 
material: 

I. A brief statement. Traffic Engineering Needs, which the 
A.P.W.A. member might care to place in the hands of a newspaper 
editor; 

2. A brief list of typical traffic engineering accomplishments; 

3. Suggested material for editorial use. 
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A number of replies were received from Committee members indi- 
cating that they had read the statements, had contacted the news- 
papers, and would be interested in receiving suggested material for 
a radio talk. 

On February 27, 1939, with the assistance of members of the Com- 
mittee, a report, Traffic Progress in ig^ 8 , was prepared for the current 
issue of the Public Works Engineers’ Yearbook. 

On February 24, a letter was sent to newspapermen who have at- 
tended the Traffic Safety Seminars of the C.LT. Safety Foundation. 
The project of the Committee was explained to them and the ma- 
terial listed above was sent. Two editorials mentioning the project 
have come to our attention. 

On the recommendation of the Committee chairman, the Associa- 
tion cooperated in the second National Institute for Traffic Safety 
Training held at the University of Michigan, Ann Arbor, August 
I4--26. It also cooperated in the first Institute, held last year at Ann 
Arbor. 

An inquiry form is now being sent to communities of over 50,000 
population to learn whether or not they have a full-time traffic en- 
gineer, or if a person in the engineering department is devoting part- 
time to traffic engineering activities. 

For cities without traffic engineering service it is indicated that the 
Committee on Traffic Control will be pleased to furnish information 
regarding traffic engineering activities and its Committee project. 

Burton W. Marsh, Chairman 
George W. Barton 
Lewis V. Bullis 
John H. Hunter, II 
Edwin F. Koester 
Frank J. McDevitt 
Theodore M. Matson 
D. Grant Mickle 
Robert A. Mitchell 
A. J. Naquin 



COMMITTEE REPORTS 

THE COMMITTEE ON SEWERAGE AND 
SEWAGE DISPOSAL 


T he Committee on Sewerage and Sewage Disposal has considered 
the preparation o£ a number of papers during the past year, and 
finally reduced the number to two papers that will probably be sub- 
mitted for publication in the Yearbook. The first is a paper in course 
of preparation by Morris Cohn on the subject, “Gas Engine Economics 
in connection with Sewage Disposal Works.” ^ Mr. Cohn has enHsted 
the aid of all members of the Committee and expects to cover the 
best available data on design, operation, maintenance, and power 
characteristics of gas engines used in connection with sewage dis- 
posal plants, and using sewage gas for fuel. The Committee also has 
under consideration a paper on the effects of air conditioning waste 
water on sewer system design and operation. 

The Committee feels that these reports will be valuable contribu- 
tions to the literature on this subject, and has made an effort to avoid 
the duplication of the work of other organizations as well as of work 
done by our own members. 

Several members of the Association have felt that possibly this 
Committee, in some future reports, might contribute valuable data 
by outUning present standards of construction and design. This sug- 
gestion arose because the members felt that engineering societies 
generally have not given much time or space to construction features 
now in vogue, and that the disposal of sewage has been given prac- 
tically all of the consideration. 

The development of better methods and the requirements for more 
satisfactory sewage disposal constitute the reason for the intense 
interest in that subject during the last few years. 

If methods of construction and problems relating more particularly 
to the sewer barrel are given a litde more space, it is suggested that it 
be in the form of a symposium, and that information be included as to 
the experience of cities with various types of sewer construction; the 
structural weaknesses, if any, of certain types of construction and 
materials, with an explanation, if known, for the apparent weakness; 
rehabilitation methods used to repair or restore deteriorating sewer 
barrels; and other subjects of like nature. 

The extension and improvement of sewerage facilities have con- 


^ See p. 82. 
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tinned throughout the past year and of course are to be commended. 
Each year many thousands of persons are added to those enjoying 
sanitary facilities. There are few accompHshments of society which 
contribute as much to the present and future well-being of mankind 
as proper sewerage facilities. This Association can well continue its 
interest and contributions in the improvement and extension of 
sewerage facilities. 

Albert P. Learned, Chairman 
Carl B. Carpenter 
Morris M. Cohn 
William C. Emigh 
James L. Ferebee 
John B. Hawley 
Clarence E. Keefer 
P. W. Maetzel 
William M. Piatt 
Thorndike Saville 
Darwin W. Townsend 
Abel Wolman 

THE COMMITTEE ON STREET RAILWAY 
PAVEMENTS AND TRACK CONSTRUCTION 

D uring the past few years the Committee has considered various 
types of low-cost track construction and repair work, used 
by several of the street railway companies partly for financial reasons 
and partly because of unsettled conditions in the industry. Many 
street railway systems are in receivership or trusteeship and funds for 
major reconstruction work have been quite limited, as they probably 
will be until the termination of such receiverships or trusteeships and 
business conditions become a little more attractive to the capital re- 
quired for such permanent construction work as tracks. Attention 
has been called to the swing toward bus operation in cities with popu- 
lations up to 200,000, but experience seems to indicate that streetcars 
will be in use for many years on the heavier lines in the larger cities. 

During recent years considerable attention has been drawn to the 
use of the new streetcar designed by the Presidents Conference Com- 
mittee of the American Transit Association, the outstanding step in 
street railway car design. Its light weight, smooth, noiseless operation, 
and quick acceleration and deceleration have been outstanding, and 
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there will probably be a marked reduction in the track requirements 
for such cars. In other words, lighter and cheaper types of construc- 
tion may be used than were required for the older types of cars which 
are now passing out of the picture. 

As it is expected that many of the old streetcars in use on what 
might be classed as “permanent lines” will be replaced in a few years 
by cars of the P.C.C. or other improved types, the Committee is of the 
opinion that the experience being gained by the street railway com- 
panies now operating about 700 of these P.C.C. cars will be quite 
valuable in selecting the design of new tracks to be laid, or for the 
rehabilitation of old tracks, for the operation of such cars, and that no 
changes should be made now in the present Specifications for Street 
Railway Pavements and Track Construction. After another year or 
two the Committee should collect data based on the experience of 
the operators of the new cars and secure their recommendations as to 
the types of track advisable under the anticipated business and 
financial conditions. At that time more complete data will also be 
available as to the qualities of the low-cost track construction work 
installed during the depression years. 

The Committee, therefore, recommends that no changes in specifi- 
cations be made this year and that the subject be continued next 
year for further study. 

C. L. Hawkins, Chairman 
E. A. Fisher 
Albert H. Guillot 
R. C. Harris 
John L. Martin 
Alfred E. Roche 

THE COMMITTEE ON SPECIFICATIONS FOR 
BRICK PAVEMENTS 

T he Committee on Specifications for Brick Pavements met in 
Columbus, Ohio, in February, 1939, at the meeting of the Na- 
tional Paving Brick Association, and again in Washington, D. C., 
on September 25, 1939. Five members of the Committee were present 
in Columbus and six at Washington. 

The revision of the method of laying brick on curves as recom- 
mended in last year’s report has been made a part of the Standard 
Specifications of the Association and a corrected page covering this 
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revision has been sent to all holders of the general specifications. At 
the September meeting it was decided not to recommend any specific 
changes in the specifications as they exist at present as the Committee 
does not feel that several developments which they are watching 
closely are of sufficient importance or have developed far enough to 
justify the expense and trouble of reprinting even a portion of the 
specifications. 

The Committee does have under preparation a set of specifications 
covering the relaying of old brick pavements according to the best 
possible practice and the installation of marker brick where perma- 
nent traffic lines are desired. A large amount of relaying done by 
Work Relief forces in many of the cities of the country has brought 
many requests to your Committee for such specifications. It is hoped 
to meet this need in the near future. 

It should be noted that the A.S.T.M. Specifications C7-30 covering 
methods of testing of paving brick, to which the A.P.W.A. Specifica- 
tion refers, is now known as C7-38T. This substitution should be 
made by engineers using our specifications. 

Marker brick of a contrasting color are now being used very widely 
and have been developed with a smooth glazed surface on top in 
place of the wire-cut surface in order that they may be more nearly 
self cleaning. Present end lug construction is not satisfactory as there 
is a tendency for the brick to hinge on the lugs in a horizontal plane. 
Lugs are being developed to eliminate this trouble and at the first 
convenient reprinting, the projection of side lugs which now reads 
not less than Ys inch nor more than % inch should be defined as 
definite %6 inch with Y.q inch tolerance either way. The modern 
wire-cut lug brick exposing a wire-cut surface to the traffic gives a 
smooth glazed surface in the joints for contact with the filler. The 
obvious advantages of a roughened surface to assist in bonding the 
filler in the joints have led to a study of the possibility of a paving 
brick having a wire-cut or roughened surface on all sides. 

The proper sand for mastic bed and its relationship to the bitumen 
used is still a question and your Committee hopes soon to have more 
information on that subject as well as on the subject of fillers, which 
is being widely studied at this time. The immediate refilling of low 
joints as soon as they are discovered on new work, rather than per- 
mitting them to lie for some time and be filled at the contractor’s 
convenience, is stressed by the Committee as desirable. In last year’s 
report your attention was called to test roads which have been built 
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of reinforced brick of special size and shape. This work has not proved 
satisfactory. It is interesting to note, however, that the original piece 
of construction of this type, built of 4-inch brick of the standard size, 
seems to be satisfactory. A monolithic type of road where the brick 
have been vibrated into the green concrete base is showing up very 
well on the test piece built in Ohio and is still in its original condition. 
Other pieces of this type are being built and are being watched by 
your Committee for possible future recommendation. 

It is very proper that this report should carry some mention of the 
death of George F. Fisk, former Commissioner of Public Works of 
the City of Buffalo, who for years served the predecessor of this As- 
sociation as Chairman of this Committee. The members of this Com- 
mittee who have worked with Mr. Fisk in the past deeply regret 
his loss to the profession. 

Roy L. Phillips, Chairman 
Warren L. Barr 
A. Mason Harris 
W. L. Hempelmann 
Lyons Mussina 
William C. Perkins 
George F. Schlesinger 
H. Lee Wilson 

THE COMMITTEE ON CITY AND 
REGIONAL PLANNING 

E xploitation of land by land subdividers has been a too frequent 
occurrence in the past. Much of it resulted from the lack on the 
part of public officials of sufficient knowledge of the essentials of a 
good basic pattern for land platting. Refusal to approve a plat could 
not be based on sound reasons since nothing better could be offered 
and, as a result, city planners are now occupied mostly in correcting 
those past mistakes which now appear only too evident. 

To help public officials in judging the essentials of good land plat- 
ting, certain recommendations are set forth by the Committee. (See 
page 66 for these recommendations, under the title “Tentative Sub- 
division Standards.”) All of the recommendations cannot be accepted 
in all parts of the country, since each section has certain laws, regula- 
tions, and customs peculiar to the area, nor is it recommended that all 
of the recommended minimums be accepted as desirable. It has been 
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the thought of the Committee in its preparation of the report to 
recommend the minimum which would prove workable, although 
the minimums recommended may not be the most desirable. 

Should the Committee recommend what it considers desirable, the 
regulations probably would be sufficiently discouraging to land de- 
velopers and subdividers that their expense in subdividing land would 
equal the market value without inclusion of profit. Somewhere there 
is a middle ground, between what the public wants and what it can 
now afford. The Committee believes that this report covers that mid- 
dle ground. 

Fredrick R. Storrer, Chairman 

Pierre Boucher 

Thomas Buckley 

Arthur W. Consoer 

Tom G. Gammie 

A. J. Hawkins 

Walter A. Heimbuecher 

S. C. Jacka 

W. E. Sheddan 


VETERANS’ AWARD COMMITTEE 

B ecause the list of those eligible for the Veterans’ Award is in- 
creasing faster than awards are being made — even at the rate of 
five a year — ^it has been suggested that the Committee consider cer- 
tain changes in the eligibility requirements or in the number of medals 
to be issued each year. 

As none of the suggestions made received the approval of the entire 
Committee, no recommendations for changes are made at this time. 
Eligibility is still based on at least 25 years of continuous service with 
one municipal body, not less than five years continuous membership 
in the A.P.W.A. or its predecessors, and present employment by the 
municipality as weU as good standing in the A.P.W.A. 

Recipients of the Veterans’ Award at the 1939 Public Works 
Congress are as follows : 

Alan Corson, Chief Engineer to Fairmont Park Commissioners, 
Philadelphia, Pa. 

Christopher S. Funk, Surveyor, Bureau of Engineering, Surveys, 
and Zoning, Philadelphia, Pa. 
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H. Wallace Watson, Senior Surveyor, Bureau of Engineering, 
Surveys, and Zoning, Philadelphia, Pa. 

Charles G. Calhoun, Assistant Superintendent of Buildings, Board 
of Education, Philadelphia, Pa. 

William J. Galligan, Division Superintendent, Department of 
Streets, Chicago, 111 . 

Hugh J. Fixmer, Division Engineer, Board of Local Improve- 
ments, Chicago, 111 . 

B. B. Weber, City Engineer, Oil City, Pa. 

John H. Neeson, Chief Engineer, Bureau of Engineering, Surveys, 
and Zoning, Philadelphia, Pa. 

Scotland G, Highland, General Manager o£ Water Board, Clarks- 
burg, W. Va. 

W. Howard Dorn, First Assistant Surveyor, Bureau of Engineer- 
ing, Surveys, and Zoning, Philadelphia, Pa. 

P. L. Brockway, Chairman 
A. Prescott Folwell 
E. S. Rankin 
C. W. S. Sammelman 


Meeting of Board of Directors 

Pittsburgh, Pa, October ii, 1939 

T he annual meeting of the Board of Directors of the American 
Public Works Association was held on Wednesday, October ii, 
1939, at the William Penn Hotel in Pittsburgh, Pa. President John S. 
Flockhart presided and called the meeting to order at 12:45 p.m. 
Others present were: R. L. Phillips, F. T.-Paul, H. L. Howe, E. L. 
Knebes, W. E. Rosengarten, W. W. Polk, Guy Brown, F. R. Storrer, 
Frank Herring, and Norman Hebden. 

Invitations to hold the 1940 Public Works Congress at Detroit and 
Jacksonville were presented personally by representatives of these 
cities. Following this, a motion was passed instructing the executive 
director to acknowledge all of the invitations received. 

The question of the most convenient time for calling the fall meet- 
ing of the Board of Directors was then discussed. December 2 was 
agreed upon as the tentative date, proper notice to be sent later. 
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The executive director, at the request of Jean L. Vincenz, Commis- 
sioner of Public Works of Fresno, California, brought up the sug- 
gestion that the Board of Directors give consideration to holding a 
regional meeting of the Association on the West Coast in the spring 
of 1940. This meeting would be patterned after the regular convention 
and would be known as the Western Public Works Congress spon- 
sored by the American Public Works Association. Several questions 
were raised about possible conflicts with meetings of the Engineers’ 
Section of the California League of Municipalities, the probable 
attitude of the Spelman Fund, and the possibility of holding such 
meetings annually or biennially. A motion was passed authorizing 
the President and the executive director to investigate the possibility 
of holding such a meeting, to negotiate with the California League 
of Municipalities in connection with plans for it, and to report to the 
Board of Directors at its next meeting. 

Discussion was given the work of the Association’s Committees 
and it was the consensus that the policy of having the committees 
write reports on specific topics in their respective fields for publication 
in the Yearbook should be extended. President Flockhart requested 
the Board members to advise him, where possible, on the selection of 
committee members. 

The annual report of the Treasurer was presented by F. T. Paul. 
The Board of Directors acted as an auditing committee and the report 
was accepted. 

It was moved and seconded that the Treasurer and the executive 
director be authorized to investigate and determine how much of the 
Special Fund of the Association can be invested, rather than remain as 
cash in the bank, and that that amount be so invested. The motion 
was passed. 

The meeting adjourned at 2: 00 p.m. 


Meeting of the Board of Directors 

Chicago, IlL December 2, rpjp 

T he Board of Directors of the American Public Works Associa- 
tion met on Saturday, December 2, 1939, at Association head- 
quarters in Chicago. President Flockhart presided and called the 
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meeting to order at 9:55 a.m. Those present were: George Byrum, 
H. L. Howe, W. E. Rosengarten, R. L. Phillips, E. L. Knebes, W. J. 
Galligan, F. T. Paul, W. W. Polk, Albert Learned, F. R. Storrer, 
Frank Herring and Norman Hebden. 

The minutes of the Board of Directors’ meeting held in Pittsburgh 
on Wednesday, October ii, 1939, were read and approved. 

The executive director, using the Association’s monthly financial 
statement as a basis, made a financial report of the Pittsburgh con- 
vention. The report was approved as given. 

On the subject of the proposed Western Public Works Congress, 
President Flockhart and the executive director, as instructed by the 
Board at its last meeting, reported on the exploratory work which had 
been done in connection with the possibilities of holding a regional 
meeting on the west coast in the spring of 1940. It was reported that 
matters relative to this meeting had been cleared with the secretaries 
of the leagues of municipalities in California and Utah and with J. L. 
Vincenz, Commissioner of Public Works of Fresno, all of whom en- 
dorsed such a meeting and offered their full cooperation. A motion 
was passed approving the progress made thus far, and authorizing 
the president and executive director to carry the negotiations through 
and to stage the meeting in cooperation with the California ofScials. 

The executive director reported on a number of invitations from 
various cities regarding the 1940 Public Works Congress, and Presi- 
dent Flockhart presented an analysis of the convention questionnaire. 
Following a thorough discussion of the merits of the various cities 
which had extended invitations, the Board voted that the convention 
be held in Detroit. The dates for the meeting were left to the decision 
of the local committee but a preference was expressed for October 7, 
8, and 9, or during the preceding week in case of a conflict. 

The executive director presented a proposed budget for the year 
1940 which was approved by the Board as drafted. 

The question of Association representation on the Highway Re- 
search Board was next discussed. Under the newly revised by-laws 
of that organization, the A.P.W.A. is subject to the payment of dues 
if- membership is to be retained. The directors voted to continue our 
representation and approved the payment of dues in the amount of 
$5 annually. President Flockhart then appointed Roy L. Phillips as 
the Association’s representative on the Highway Research Board. 

The meeting adjourned at 4: 30 p.m. 



Constitution of the 
American Public Works Association 


L Name 

The name of the Association shall be “American Public Works As- 
sociation,” and its principal place of business shall be at Chicago, 
Illinois. 


IL Purposes 

The purposes of the Association shall be the advancement of the 
theory and practice of the design, construction, maintenance, adminis- 
tration, and operation of public v^orks facilities and services; the dis- 
semination of information and experience upon and the promotion of 
improved practices in public v^orks administration; the encourage- 
ment of the adherence by public works officials to a high professional 
standard; and the professional and social improvement of its members. 

The Association is not organized for profit, and no part of the earn- 
ings shall inure to the benefit of any member or officer, except as 
compensation for services rendered or for necessary expenses actually 
incurred. 


III. Members 

a. Active — ^Any person holding an elective or appointive position on 
a public body engaged in the field of public works, or being an officer, 
executive, staff member or consultant to, or a member of the staff of a 
consultant to, such a body, shall be eligible for Active membership in 
the Association. 

b. Associate — ^Any person having special knowledge, experience or 
interest in any phase of public works activity shall be eligible for As- 
sociate membership. 

c. Senior — ^Any member who shall have paid dues continuously for 
a period of thirty years in the Association and/or the American Society 
of Municipal Engineers and/or the International Association of Public 
Works Officials, or who at the time this constitution becomes effective 
is enrolled as a Senior member of the American Society of Municipal 
Engineers or as a Life member of the International Association of 
Public Works Officials, shall be eligible for Senior membership if he 
so elects and thereafter shall not be required to pay Association dues. 

d. Honorary— At the recommendation of the Board of Directors 
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and a two-thirds vote of members present at an annual conference, 
persons may be elected Honorary members of the Association. Those 
enrolled as Honorary members in the International Association of 
Public Works Officials at the time this constitution becomes effective 
shall be continued as Honorary members of this Association. 

Only Active and/or Senior members shall be entitled to hold office. 
An Active member who retires from official position shall, unless 
otherwise ordered by the Board of Directors, be retained in his active 
status. 


IV. Board of Directors and Executive Committee 

The governing body of the Association shall be the Board of Di- 
rectors, consisting of: 

a. The President, First Vice-President, Second Vice-President, and 
Treasurer of the Association; 

b. The Chairman of the Administration Division; 

c. The Chairman of the Maintenance and Operation Division; 

d. The Chairman of the Design and Construction Division; 

e. Four Active or Senior members of the Association at-large elected 
at the 1937 annual meeting for terms of one, two, three and four years 
respectively, whose successors shall be elected for a term of four years; 

f. The last living Past-President of the Association; 

g. Four members of the American Society of Municipal Engineers 
elected by the Board of Directors of that organization at the 1936 
Public Works Congress to serve from January i, 1937, until the 1937 
annual meeting of the Association; 

h. Four members of the International Association of Public Works 
Officials elected by the Board of Governors of that organization at the 

1936 Public Works Congress to serve from January i, 1937, until the 

1937 annual meeting of the Association. 

The Board of Directors shall be responsible to the membership for 
the management of the affairs of the Association, and for the promo- 
tion of the Association’s purposes. It shall have the power of enacting, 
by a majority vote, such by-laws as are necessary for the government 
of the Association. 

An Executive Committee, consisting of the last living Past- 
President, the President, the First Vice-President, the Second Vice- 
President, and the Treasurer of the Association, shall have the power 
to exercise all the functions of the Board of Directors between annual 
meetings and when the Board is not in session. 
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In the event of a vacancy upon the Board of Directors, the remain- 
ing members of the Board shall have power to elect an Active or 
Senior member to fill the vacancy, to serve until the next annual meet- 
ing of members. 


V. Officers 

The officers of the Association shall be a President, a First Vice- 
President, a Second Vice-President, and a Treasurer, who shall be 
Active and/or Senior members elected by letter ballot of the members 
of the International Association of Public Works Officials and the 
American Society of Municipal Engineers to serve from January i, 
1937, until the 1937 annual meeting of the Association, and whose 
successors shall be Active and/or Senior members elected by the mem- 
bers of the Association at the annual meeting for a term of one year. 

The Board of Directors shall select an Executive Director and such 
employees as they may deem proper, to serve at their pleasure, and 
shall fix their compensation. 

In the event of a vacancy occurring in the office of President, the 
unexpired term shall be filled by the First Vice-President, to be suc- 
ceeded by the Second Vice-President. In the event of a vacancy oc- 
curring in the office of Treasurer, the Board of Directors shall select 
an Active or Senior member to fill the unexpired term. 

VI. Duties of Officers 

a. The President shall act as Chairman of the Board of Directors 
and of the Executive Committee, and shall preside at meetings of the 
members, except as otherwise ordered by the Board. He shall appoint 
such standing or special committees as he shall consider necessary or 
as instructed by the Board of Directors, and shall be, ex-officio, a mem- 
ber of such committees. He shall be responsible to the Board of Di- 
rectors for the functioning of these committees. He shall sign on 
behalf of the Association all deeds, contracts and other formal instru- 
ments, and shall perform such other duties as may from time to time 
be assigned to him by the Board of Directors. 

b. The Vice-Presidents shall, during the absence of the President or 
his inability to act, have and exercise all his powers and duties, and 
shall also perform such other duties as may from time to time be as- 
signed to them by the Board of Directors. 

c. The Treasurer shall be the chief financial agent of the Associa- 
tion, and shall exercise authority in all financial matters in accordance 
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with such by-laws and resolutions as may be adopted by the Board of 
Directors. The Executive Director shall furnish the Treasurer with 
such financial statements as he may require. The Treasurer shall have 
the custody of all funds and securities of the Association, including all 
bonds, stocks, deeds, and other documents, and to this end he may 
determine the manner of depositing and safe-keeping of the funds 
and securities of the Association and the system of financial records. 
The Board of Directors shall fix the amount of the bond to be fur- 
nished by the Treasurer, the cost of such bond to be borne by the As- 
sociation. 

d. The Executive Director shall be in charge of the general man- 
agement of the affairs of the Association subject to this constitution 
and such regulations as may be adopted by the Board of Directors. 
He shall collect all fees and other moneys owing to the Association 
and shall deposit them to the credit of the Association; he shall an- 
nually prepare a budget for the Association and upon its approval by 
the Board of Directors shall have authority to expend the sums ap- 
propriated; he shall keep a complete record of all his receipts and 
expenditures, which shall annually be audited by a firm of certified 
public accountants and the report submitted to the Board of Directors ; 
he shall give bond in such form and amount as may be determined by 
the Board of Directors, the cost of such bond to be borne by the As- 
sociation. He may appoint and discharge any employees or sub- 
ordinates, and shall fix their compensation within such Hmits as may 
be provided by the budget, and may make agreements on behalf of 
the Association in performing the duties entrusted to him. He shall 
act as Secretary of the Association, shall conduct its correspondence, 
shall give notice of and keep minutes of all meetings, and shall have 
custody of the records of the Association and of the corporate seal, 
and shall attest all instruments. He shall perform such other duties as 
may be assigned to him by the President and the Board of Directors. 

VIL Meetings 

An annual meeting of the members of the Association shall be held 
at a time and place to be determined by the Board of Directors. Special 
meetings shall be held on the call of the President or the Board of 
Directors, or upon the request in writing of any one hundred and 
twenty-five Active and/or Senior members. Such special meetings 
shall be held within thirty days of the receipt of request. The Board of 
Directors shall have its annual meeting immediately following the an- 
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nual meeting of the members. Special meetings of the Board of Di- 
rectors or of the Executive Committee shall be held on the call of the 
President or on the request in writing of any three members of the 
Board or Committee. 

At least five days’ notice of the time, place, and purpose of all meet- 
ings shall be given to all persons entided to notice thereof. Such notice 
may be given by mail or telegram to the last known address of the 
person, or personally. 

VIII. Quorum 

A majority of the Board of Directors shall constitute a quorum 
thereof. A quorum of the Executive Committee shall be three mem- 
bers. Twenty members shall constitute a quorum to do business at a 
meeting of members. 

IX. Dues 

The annual dues for Active and Associate members shall be as 
determined from time to time by the Board of Directors, subject to the 
approval of the membership. Non-payment of dues for two years shall 
be treated as equivalent to resignation, unless otherwise provided by 
the Board of Directors, and the name of the member shall be removed 
from the rolls of the Association, provided at least four weeks’ notice 
is given, during which time he may discharge his obligations and have 
his membership continued. 

X. Nominations 

A Nominating Committee, composed of two members of the In- 
ternational Association of Public Works OflScials selected by the Board 
of Governors of that organization at the 1936 Public Works Congress 
and two members of the American Society of Municipal Engineers 
selected by the Board of Directors of that organization at the 1936 
Public Works Congress, shall propose the names of candidates for 
President, First Vice-President, Second Vice-President, and Treasurer 
to serve from January i, 1937, until the 1937 annual meeting. 

The President, with the approval of the Board of Directors, shall 
thereafter appoint each year a Nominating Committee of five Active 
and/or Senior members, which shall propose the names of candidates 
for all officers and directors-at-large to be voted upon at the annual 
meeting. Additional nominations may be made from the floor at the 
annual meeting by any Active member. 
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XL Divisions 

There shall be three Divisions to provide for the specialized interests 
of the members of the Association : The Administration Division, the 
Design and Construction Division, and the Maintenance and Opera- 
tion Division. A member of the Association may register in any one or 
more of the Divisions. Each Division shall be presided over by a 
Chairman, who shall be elected at the annual meeting by the members 
registered in that Division. The same person shall not serve as Chair- 
man continuously of the same Division in excess of two years. 

The three Divisions shall be managed in conformity with the con- 
stitution of the Association and the rules established by the Board of 
Directors. 


XII. Chapters 

The Association shall encourage and recognize the establishment of 
regional, state and local chapters of its members, the purposes of which 
shall be the furtherance of the objectives of the Association in the 
region, state or locality. Applications for the establishment of a 
chapter, together with a copy of the proposed chapter by-laws and a 
list of those who have agreed to become members of the chapter, 
shall be submitted to the Board of Directors for approval. Upon 
notice of approval given by the Board, the chapter shall be considered 
■ established. 

All chapters shall be managed in conformity with the constitution 
of the Association and the rules established by the Board of Directors. 

XIII. Seal 

The Association shall have a seal which shall bear the legend 
'‘American Public Works Association,” and the year of incorporation. 

XIV. Waiver of Notice and Action Without Meeting 

Any person entitled to vote at any meeting of members, or of the 
Board of Directors, or of the Executive Committee, may waive notice 
of the time, place, and purpose of such meeting either before or after 
the date of such meeting, and any action taken or resolution adopted 
thereat shall, upon such waiver, be as valid as though notice had been 
given. 

Any action or resolution which might be taken or adopted at any 
meeting of the Board of Directors, Executive Committee, or mem- 
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bers, shall be valid if written memorandum of such action or resolu- 
tion is duly served upon all persons entitled to vote thereon in the 
manner prescribed for notice of a meeting, and if such action or 
resolution is approved in writing by a majority of the persons entided 
to vote thereon. 


XV. Amendments 

Proposed amendments to this constitution must be submitted to the 
Board of Directors in writing, signed by not less than twenty-five 
Active and/or Senior members. If the proposed amendment is ap- 
proved by the Board of Directors, it shall be submitted to the member- 
ship for letter ballot. An affirmative vote of two-thirds of the qualified 
votes cast shall be necessary for the adoption of a proposed amend- 
ment. 



Association Committees* 


COMMITTEE ON AIRPORTS AND LANDING FIELDS 

Robert S. Hedtler, Chairman, Consulting Engineer for Aeronautics, 
1420 2ist St., N. W., Washington, D. C. 

Perry A. Fellows, Assistant Chief Engineer, Work Projects Administra- 
tion, 1937 38th St., Washington, D. C. 

W. W. Horner, Consulting Engineer, and Professor of Municipal and 
Sanitary Engineering, Washington University, 1312 International OflEce 
Bldg., St. Louis, Mo. 

Cornelius W. Phillips, Superintendent, Department of Streets and 
Engineering, 36 Court St., Springfield, Mass. 

W. H. Roberts, Commissioner of Public Works, 54 Court St., Rochester, 
N. Y. 

Howard M. Shafer, Airport Manager, Department of Commerce, 34 
Court St., Rochester, N. Y. 


COMMITTEE ON CITY AND REGIONAL PLANNING 

Fredrick R. Storrer, Chairman, City Engineer, Municipal Bldg., Dear- 
born, Mich. 

Thomas Buckley, Chief Engineer and Surveyor, Bureau of Engineering, 
Surveys and Zoning, 1102 City Hall Annex, Philadelphia, Pa. 

Arthur W. Consoer, General Manager, Consoer, Townsend & Quinlan, 
21 1 W. Wacker Dr., Chicago, III. 

A. J. Hawkins, Civil Engineer, 4020 Ninth Court, South, Birmingham, 
Ala. 

Walter A. Heimbuecher, City Engineer, City Hall, University City, Mo. 

Harvey W. Hincks, City Engineer and Superintendent of Streets, 21 1 
City Hall, Pasadena, Calif. 

S. C. Jacka, City Engineer, City Hall, Lansing, Mich. 

Joseph P. Schwada, City Engineer, City Hall, Milwaukee, Wis. 


COMMITTEE ON FIELD ENGINEERING 

Walter Starkweather, Chairman, District Civil Engineer, U.S. Coast 
Guard, Seatde District, 400 Insurance Bldg., Seattle, Wash. 

Lloyd Aldrich, City Engineer, 600 City Hall, Los Angeles, Calif. 
Herbert M. Dibert, Secretary and Treasurer, W. & L. E. Gurley, 514 
Fulton St., Troy, N. Y. 

Robert H. Randall, Consultant, National Resources Planning Board, 
North Interior Bldg., Washington, D. C. 

Frederick Thomas Thorpe, Jr., Surveyor and Regulator, 1129 Sanger 
St,, Frankford, Philadelphia, Pa. 

B. B. Weber, City Engineer, City Bldg., Oil City, Pa. 


As appointed in January, 1940. 
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COMMITTEE ON PUBLIC LIGHTING 

Sanford C. Lovett, Chairman, Superintendent of Light, Bureau of 
Engineering, 445 City-County Bldg., Pittsburgh, Pa. 

W. T. Blackwell, General Lighting Representative, Public Service 
Electric & Gas Co., 80 Park Place, Newark, N. J. 

Ellsworth Francisco, Engineer in Charge, Bureau of Lighting, City 
Hall, Newark, N. J. 

John F. Gallagher, Accident Analysis Engineer, Division of Traffic 
Engineering, Department of Public Safety, 790 City Hall, Philadelphia, 
Pa. 

Anton Pav, Commissioner of Public Works, 6700 W. 26th St., Berwyn, 111 . 

Kirk M. Reid, Illuminating Engineer, Nela Park Engineering Dept., 
General Electric Co., Cleveland, Ohio. 

Samuel H. Strickland, Director of Public Works, High Point, N. C. 

Peter J. Stupka, Traffic Engineer, Div. of Professional Projects, WPA, 
Auditorium, 19th & E Sts., Washington, D. C. 

Arthur L. Wichner, Superintendent of Public Works, City Hall, West 
Allis, Wis. 

Stuart R. Williams, Manager, Street Lighting Department, Holophane 
Co., Newark, Ohio 

L. A. S. Wood, Chief Lighting Engineer, Westinghouse Electric & Mfg. 
Co., 1216 W. 58th St., Cleveland, Ohio 


COMMITTEE ON PUBLIC UTILITIES 

T. Fred Older, Chairman, Manager of Public Utilities, 125 W. Michigan 
Ave., Ypsilanti, Mich. 

Fred A. Earhart, Commissioner of Public Utilities, City Hall, New 
Orleans, La. 

D. L. Erickson, Director, Parks, Public Property and Improvements, City 
Hall, Lincoln, Neb. 

Harry Goodridge, City Engineer and Superintendent of Streets, City 
Hall, Berkeley, Calif. 

Edgar B, Hess, Civil Engineer, 183 Plum St., Chillicothe, Ohio 

Albert P. Learned, Engineer, Black & Veatch, 4706 Broadway, Kansas 
City, Mo. 

G. J. Requardt, Consulting Engineer, Whitman, Requardt & Smith, 
Biddle St. at Charles, Baltimore, Md. 

Alfred E. Roche, Division Engineer, Work Projects Administration, 
74 Chapel Street, Albany, N. Y. 

Frank M. Roessing, Director, Department of Public Works, 417 City- 
County Building, IPittsburgh, Pa. 

Walter A. Shaw, Consulting Engineer, 30 N. LaSalle St., Chicago, 111 . 


COMMITTEE ON REFUSE COLLECTION AND DISPOSAL 
Stuart M. Weaver, Chairman, Executive Assistant to Director of Pub- 
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lie Works, and Superintendent of Water Bureau, City Hall, Montclair, 
N. J. 

William J. Galligan, Division Superintendent, Bureau of Streets, 2840 
S. Calumet Ave., Chicago, 111 . 

David W. Godat, Maintenance Engineer, Department of Public Works, 
18 City Hall, New Orleans, La. 

John V. Lewis, Director of Maintenance and Operation, Department of 
Public Works, 54 Court St., Rochester, N. Y. 

Carl Schneider, Consulting Engineer, 7711 Plum St., New Orleans, La. 
Ralph C. Taylor, Superintendent, Waste Collection Division, 350 City 
Hall, Cincinnati, Ohio 

Jean L. Vincenz, Commissioner Public Works and City Engineer, City 
Hall, Fresno, Calif. 


COMMITTEE ON SEWERAGE AND SEWAGE DISPOSAL 

Albert P. Learned, Chairman , Engineer, Black and Veatch, 4706 Broad- 
way, Kansas City, Mo. 

Carl B. Carpenter, Assistant Engineer, Charles H. Hurd Co., 5618 
Calumet Ave., Hammond, Ind. 

Morris M. Cohn, Sanitary Engineer, City Hall, Schenectady, N. Y. 

William C. Emigh, City Engineer, City Hall, Coatesville, Pa. 

James L. Ferebee, Chief Engineer and Manager City Sewerage. Commis- 
sion, Box 2079, Milwaukee, Wis. 

John B. Hawley, Consulting Civil Engineer, 407 Capps Bldg., Fort 
Worth, Tex. 

Clarence E. Keefer, Associate Engineer, 1918 Mt. Royal Terrace, 
Baltimore, Md. 

P. W. Maetzel, City Engineer, City Hall, Columbus, Ohio 

William M. Piatt, Consulting Engineer, iii Corcoran Street Bldg., 
Durham, N. C. 

Thorndike Saville, Dean and Professor of Hydraulic Sanitary Engineer- 
ing, New York University, Box 65, University Heights, New York, 

N. Y. 

Darwin W. Townsend, Consulting Engineer, Consoer, Townsend and 
Quinlan, 839 N. Marshall St., Milwaukee, Wis. 

Abel Wolman, Chairman, National Water Resources Committee, Pro- 
fessor of Sanitary Engineering, Johns Hopkins University, Homewood, 
Baltimore, Md. 

COMMITTEE ON STREET CLEANING 

William Albert Xanten, Chairman, Supervisor, City Refuse Division, 
Engineering Department, District Bldg., Washington, D, C. 

Leo P. Gallen, General Superintendent, Bureau of Highways and Street 
Cleaning, 924 City Hall Annex, Philadelphia, Pa. 

William J. Galligan, Division Superintendent, Bureau of Streets, 2840 
S. Calumet Ave., Chicago, 111 . 
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H. W. Johnston, City Engineer, City Hall, Halifax, Nova Scotia. 

George H. Sanborn, Deputy Commissioner, Public Works, 315 DeForest 
Rd., Syracuse, N. Y. 

Charles J. Sheets, Street Commissioner, City Hall, Cleveland, Ohio 

G. E. Taylor, Deputy Street Commissioner, 90 Albert St., Toronto, 
Ontario. 

N. M. Ulsch, Assistant Superintendent, Street Cleaning Department, 5th 
and Cleveland St., Jacksonville, Fla. 

Wilbur H. Winship, Street Commissioner, Room 5, City Hall, Indian- 
apolis, Ind. 


COMMITTEE ON STREET PAVING 

George H. Sandenburgh, Chairman, City Engineer, City Hall, Ann 
Arbor, Mich. 

Arvid Anton Anderson, Manager, Highways and Municipal Bureau, 
Pordand Cement Assn., 33 W. Grand Ave., Chicago, 111 . 

Robert B. Brooks, Consulting Engineer, 1501 Mart Bldg., St. Louis, Mo. 

George Byrum, Jr., Street Commissioner, 401 City Hall, Birmingham, 
Ala. 

Andrew Eschenfelder, Borough Engineer, Municipal Bldg,, Glen Ridge, 
N. J. 

Walter N. Frickstad, City Engineer, 803 City Hall, Oakland, Calif. 

Prevost Hubbard, Chemical Engineer, The Asphalt Institute, 801 Sec- 
ond Ave., New York, N. Y. 

E. L. Knebes, Assistant City Engineer, 407 City Hall, Milwaukee, Wis. 

Hugh W. Skidmore, Director, Chicago Testing Laboratory, Inc., 536 
Lake Shore Dr., Chicago, 111 . 

Nathan L. Smith, Consulting Engineer, Maryland State Roads Commis- 
sion, Federal Reserve Bank Bldg,, Baltimore, Md. 


COMMITTEE ON TRAFFIC CONTROL 

Burton W. Marsh, Chairman, Director, Safety and Traffic Engineering 
Department, American Automobile Association, Pennsylvania Ave. at 
17th St., Washington, D. C. 

George W. Barton, Director, TrafiSc and Safety Engineering, Chicago 
Motor Club, 66 E. South Water St., Chicago, 111 . 

Carl V, Bergstrom, Traffic Engineer, 605 Safety Bldg., Milwaukee, Wis. 

Lewis V. Bullis, Consultant, Traffic and Transportation Projects, WPA, 
1900 F St., N. W., Washington, D. C. 

Edwin F. Koester, Survey and TraiB&c Engineer, 414 W. 22nd St., 
Wilmington, Del, 

Frank J. McDevitt, Director, Streets and Sewers, City Hall, St. Louis, 
Mo. 

Theodore M. Matson, Research Associate, Bureau for Street TraflSc Re- 
search, 315 Strathcona Hall, Yale University, New Haven, Conn. 
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D, Grant Mickle, Traffic and Safety Engineer, Michigan State High- 
way Department, Lansing, Mich. 

Robert A. Mitchell, Traffic Engineer, Department of Public Safety, 790 
City Hall, Philadelphia, Pa. 

A, J. Naquin, Superintendent of Schedules, New Orleans Public Service, 
Inc., 317 Baronne St., New Orleans, La. 


COMMITTEE ON WATER WORKS 

Laurence G. Lenhardt, Chairman, Superintendent and General Man- 
ager, Board of Water Commissioners, 506 Water Board Bldg., Detroit, 
Mich. 

}. R. Baylis, Physical Chemist, Bureau of Engineering, 1643 
Chicago, 111 . 

D. L. Erickson, Director of Parks, Public Property and Improvements, 
City Hall, Lincoln, Neb. 

Loran D. Gayton, City Engineer, City Hall, Chicago, 111 . 

L. R. Howson, Consulting Engineer, Alvord, Burdick & Howson, 20 N. 
Wacker Dr., Chicago, 111 . 

Frederick Ohrt, Manager and Chief Engineer, Board of Water Supply, 
P. O. Box 3347, Honolulu, T. H. 

Walter A. Peirce, Manager, Water Department, City Hall, Racine, Wis. 

Wesley W. Polk, Commissioner of Public Works and Superintendent of 
Water Works, City Hall, Evanston, 111 . 

George N. Schoonmaker, City Manager, City Hall, Toledo, Ohio 

Leon A, Smith, Superintendent, Water Works, City Hall, Madison, Wis. 

William Sydow, Director of Public Service, Miami, Fla. 

J. D. Webb, City Engineer, City Hall, Birmingham, Ala. 


SPECIFICATIONS COMMITTEE ON BITUMINOUS 
PAVEMENTS 

H. F, Clemmer, Chairman, Engineer of Materials, District Bldg., Wash- 
ington, D. C. 

Julius Adler, Consulting Engineer, 2001 Architects Bldg., 17th and San- 
som Sts., Philadelphia, Pa. 

George W. Andress, Engineer in Charge, Bureau of Streets, City Hall, 
Newark, N. J. 

William Earnest Baldry, City Engineer, 1206 W. 13th St., Topeka, 
Kans. 

A. W. Dow, President, A. W. Dow, Inc., 801 Second Ave., New York, 

N. Y. 

Clark M. Greene, Commissioner of Public Works and Engineering, 
13615 Michigan Ave., Dearborn, Mich. 

Prevost Hubbard, Chemical Engineer, The Asphalt Institute, 801 Second 
Ave., New York, N. Y. 

H. Walter Hughes, Supervisor, Section Tests and Materials, 34 Court 
St., Rochester, N. Y. 
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H. J. Love, Manager, National Slag Assn., 644 Earle Bldg., Washington, 
D.C, 

George E. Martin, Consulting Engineer, The Barrett Co., 40 Rector St., 
New York, N. Y. 

Stanton Walker, Director of Engineering, National Sand and Gravel 
Assn., Munsey Bldg., Washington, D. C. 


SPECIFICATIONS COMMITTEE ON BRICK PAVEMENTS 

Roy L. Phillips, Chairman, City Engineer, City Bldg., Meadville, Pa. 
Warren L. Barr, Secretary-Treasurer, The Metropolitan Paving Brick 
Co., Canton, Ohio 

A. Mason Harris, Chief, Bureau of Streets, Department of Public Works, 
217 Governor St., Richmond, Va. 

W. L. Hempelmann, Engineer, Asphalt Sales Dept., The Texas Co., 332 
S. Michigan Ave., Chicago, 111 . 

Lyons Mussina, City Engineer, City Hall, Williamsport, Pa. 

William C. Perkins, Chief Engineer, Eastern Paving Brick Assn., Lang- 
horne, Pa. 


SPECIFICATIONS COMMITTEE ON CEMENT CONCRETE 
PAVEMENTS 

Henry L. Ho'we, Chairman, City Engineer, City Hall, Rochester, N. Y. 

Arvid Anton Anderson, Manager, Highways and Municipal Bureau, 
Pordand Cement Assn., 33 W. Grand Ave., Chicago, 111 . 

Harvey Hincks, City Engineer and Superintendent of Streets, 21 1 City 
Hall, Pasadena, Calif. 

Irving Hochstadter, President and Technical Director, Stillman & Van 
Siclen, Inc., 254 W. 31st St., New York, N. Y. 

Elmer W. Hopkins, City Engineer, City Hall, Salina, Kan. 

Edward M. Hunt, Commissioner of Public Works, City Engineer, City 
Hall, Pordand, Me. 

Oliver L. King, Township Engineer, Township Building, Abington, Pa. 

J. A. Loughlin, City Engineer, City Hall, Wilmington, N. C. 

Monroe L. Patzig, Testing Engineer, Patzig Testing Laboratories, 2215 
Ingersoll Ave., Des Moines, Iowa 

W. E. Sheddan, City Engineer, City Engineers’ Bldg., Jacksonville, Fla. 

Stanton Walker, Director of Engineering, National Sand and Gravel 
Assn., Munsey Bldg., Washington, D. C. 


SPECIFICATIONS COMMITTEE ON SEWERS 

Edwin R. Schofield, Chairman, Division Engineer, Bureau of Engineer- 
ing, Surveys and Zoning, 616 E. Leverington Ave., Philadelphia, Pa. 
Harold L. Andrus, City Engineer and Director of Public Works, City 
Hall, Kalamazoo, Mich. 
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Samuel C. Cannon, Superintendent of Public Works, Municipal Bldg., 
Middletown, Conn. 

H. Walter Hughes, Supervisor, Section Tests and Materials, 34 Court 
St., Rochester, N. Y. 

Mervin H. Kohler, Assistant Engineer, Bureau of Engineering, Surveys 
and Zoning, City Hall Annex, Philadelphia, Pa. 

Walter E. Kroening, Director of Service and Village Engineer, Ad- 
ministration Building, Greendale, Wis. 

M. W. Loving, Secretary, American Concrete Pipe Assn., 33 W. Grand 
Ave., Chicago, 111 . 

Marion C. Patton, Assistant General Manager, Armco Drainage Prod- 
ucts Association, 701 Curtis St., Middletown, Ohio 

Robert G. Scott, Vice President and Consulting Engineer, Clay Products 
Assn., in W. Washington St., Chicago, 111 . 

G. R. Thompson, City Engineer, City Hall, Detroit, Mich. 

SPECIFICATIONS COMMITTEE ON SIDEWALKS AND CURBS 

Thomas E. Collins, Chairman, City Engineer, City Hall, Elizabeth, N. J. 

Justin F. Gates, Commissioner of Public Works, 26 Commonwealdi 
Ave., Middletown, N. Y. 

M. D. Jackson, City Engineer, 612 N. Clark St., Stevens Point, Wis. 

F. W. Liddle, City Engineer, City Hall, Wyandotte, Mich. 

John M. Powell, City Engineer, City Hall, Elyria, Ohio 

Lawrence C. Whitsit, City Engineer, 30 Gerald Ave., Highland Park, 
Mich. 

Howard C. Young, 10 Genesee Parkway, Cuba, N. Y. 


SPECIFICATIONS COMMITTEE ON STABILIZED ROADS 
FOR MUNICIPALITIES 

H. F. Clemmer, Chairman, Engineer of Materials, District Bldg,, Wash- 
ington, D. C. 

John Ames, City Manager, City Hall, Ames, Iowa 
A. T. Goldbeck, National Crushed Stone Assn., 1735 14th St., N. W., 
Washington, D. C. 

H. J. Love, Manager, National Slag Assn., 644 Earle Bldg., Washington, 
D.C. 

E. W. Meckley, City Engineer, City Hall, Allentown, Pa. 

George Oldham, 1226 i6th Avenue S., Nashville, Tenn. 

Stanton Walker, Director of Engineering, National Sand and Gravel 
Assn., Munsey Bldg., Washington, D. C. 


SPECIFICATIONS COMMITTEE ON STREET RAILWAY 
PAVEMENTS AND TRACK CONSTRUCTION 

C. L. Hawkins, Chairman, Superintendent Maintenance of Way, St. 
Louis Public Service Co., 3869 Park Ave., St. Louis, Mo. 
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E. A. Fisher, City Engineer, City Hall, Lakewood, Ohio 
Albert H. Guillot, Roadway Engineer, New Orleans Public Service, 
Inc., 1423 Adams St., New Orleans, La. 

R. C. Harris, Commissioner of Works, City Hall, Toronto, Ontario 
John L. Martin, Superintendent of Way, Philadelphia Rapid Transit 
Company, 820 W. Dauphin St., Philadelphia, Pa. 

Alfred E. Roche, Division Engineer, Work Projects Administration, 
74 Chapel St., Albany, N. Y. 


SPECIFICATIONS COMMITTEE ON SUBGRADE 
AND FOUNDATIONS 

Walter E. Rosengarten, Chairman, Lower Merion Township Engineer, 
Township Bldg., Ardmore, Pa. 

Robert L. Anderson, Superintendent of Public Works, Village Hall, 
Winnetka, 111 . 

H. E. Barnes, City Engineer, City Hall, Shreveport, La. 

William A. Hansell, Assistant Chief of Construction and Engineer of 
Sewers, 737 Woodland Ave., S. E., Atlanta, Ga. 

George E. Hesselbacher, Township Engineer, 8200 Fairview Rd., Elkins 
Park, Pa. 

J, E. Pennybacker, Managing Director, The Asphalt Institute, 801 Second 
Ave., New York, N. Y. 

George C. Stanley, City Engineer and Superintendent of Streets, City 
Hall, Burlington, Vt. 

Vernon N. Taggett, City Engineer, P. O. Box 167, Niles, Mich. 

Lewis M. Wrenn, City Engineer, City Hall, Pontiac, Mich. 


PUBLICATIONS COMMITTEE 

W. W. DeBerard, Associate Editor, “Engineering News-Record,” 520 N. 
Michigan Ave., Chicago, 111 , 

Clarence E. Ridley, Executive Director, International City Managers’ 
Association, 1313 E. 60th St,, Chicago, 111 . 


SPECIAL FUND COMMITTEE 

Thomas Buckley, Chairman, Chief Engineer and Surveyor, Bureau of 
Engineering, Surveys and Zoning, 1102 City Hall Annex, Philadelphia, 
Pa. 

W. W, DeBerard, Associate Editor, “Engineering News-Record,” 520 
N. Michigan Ave., Chicago, 111 . 

Harrison P. Eddy, Jr., Consulting Engineer, Metcalf & Eddy, Stader 
Bldg., Boston, Mass. 

Lester W. Herzog, Up State New York Administrator, Work Projects 
Administration, Old Post Office Bldg., Albany, N. Y. 

J. Eugene Root, Director of Public Works, City Hall, Cincinnati, Ohio 
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VETERANS AWARD COMMITTEE 

P. L. Brockway, Chairman, City Engineer, City Hall, Wichita, Kan. 

A. Prescott Folwell, Editor, “Public Works,” 310 E. 45th St., New 
York, N. Y. _ 

E. S. Rankin, Division Engineer, Division of Sewers, City Hall, Newark, 
N.J. 

C. W. S. Sammelman, Secretary, The Engineers’ Club of St. Louis, 4359 
Lindell Blvd., St. Louis, Mo. 


REPRESENTATIVES IN OTHER ORGANIZATIONS 

AMERICAN SOCIETY FOR TESTING MATERIALS 

Committee D'4 on Road and Paving Materials Julius Adler 

Committee C-4 on Clay and Cement Sewer Pipe E. S. Rankin 

Committee C-6 on Drain Pipe Specifications (Sectional Com. A6 — 

1925 A. S. A.) E. S. Rankin 

Committee C-13 on Concrete Pipe E. S. Rankin 

Committee C-9 on Concrete and Concrete Aggregates Julius Adler 

Committee C-15 on Manufactured Masonry Units Roy L. Phillips 

Committee C-i on Portland Cement, Specifications and Tests for 
(Sectional Com. Ai — 1928, A. S. A.) E. W. Meckley 

U. S. department of COMMERCE, DIVISION OF SIMPLIFIED PRACTICE 

Paving Brick Committee Roy L. Phillips 

Committee on Grades of Asphalt A, W. Dow 

Committee on Coarse Aggregates Henry L. Howe 

AMERICAN STANDARDS ASSOCIATION 

Committee on Road Materials (Sectional Com. A-37) Julius Adler 

Conference on Proposed Code of Good Practice for Brick Masonry 

Work (Sectional Com. A-41) Roy L. Phillips 

Committee on Safety Code for Grandstands (Sectional Committee 

Z20) Laurence G. Lenhardt 

Committee on Administrative Requirements for Building Codes — 

A55 Loran D. Gayton 

AMERICAN ROAD BUILDERs’ ASSOCIATION 

Committee on Safe Highways H. B. Bleck 

HIGHWAY RESEARCH BOARD 

Advisory Board on Highway Research 


Roy L. Phillips 



Board of Directors 


John S. Flockhart, President, Principal Assistant Engineer, Bureau 
of Street Cleaning, City Hall, Newark, N. J* 

Roy L. Phillips, ist Vice-President, City Engineer, City Building, Mead- 
ville, Pa. 

Frederick T. Paul, 2nd Vice-President, City Engineer, City Hall, Min- 
neapolis, Minn. 

Henry L. Howe, Treasurer, City Engineer, City Hall, Rochester, N. Y. 

Guy Brown, Engineer, Sewer Design, City Hall, St. Louis, Mo. 

George R, Byrum, Jr,, Street Commissioner, City Hall, Birmingham, Ala. 

William J, Galligan, Division Superintendent, Bureau of Streets, 2840 
S. Calumet Avenue, Chicago, 111 . 

E. L. Knebes, Assistant City Engineer, City Hall, Milwaukee, Wis. 

Albert P. Learned, Consulting Engineer, Black & Veatch, 4706 Broad- 
way, Kansas City, Mo. 

Wesley W. Polk, Commissioner of Public Works, City Hall, Evanston, 

111 . 

Walter E. Rosengarten, Lower Merion Township Engineer, Township 
Building, Ardmore, Pa. 

Fredrick R. Storrer, City Engineer, City Hall, Dearborn, Mich. 

Frank W. Herring, Executive Director, American Public Works Associa- 

’ tion, 1313 East doth Street, Chicago, 111 . 



Alphabetical Roster of Members 

The following alphabetical list contains the names of all the members 
of the American Public Worlds Association. The date in parentheses 
indicates the year of member* s affiliation. The membership classification 
is Active unless Associate ( Assoc.), Senior, Life, or Honorary member- 
ship is indicated. 

Abbot, Munro L. (1931) Surveyor & Regulator, 6th District, Bureau of 
Eng., Surveys & Zoning, 931 W. Lehigh Ave., Philadelphia, Pa. 
Adler, Julius (1920) Cons. Engr., aooi Architects Bldg., 17th & Sansom 
Sts., Philadelphia, Pa. 

Ahrens, Herman F. (Jr.) (ASSOC.-1921) Treas., Lock Joint Pipe Co., 
P. O. Box 21, Ampere, N. J. 

Aldrich, Lloyd (1937) City Engr., 600 City Hall, Los Angeles, Calif. 
Aldridge, William (1912) Asst. City Engr., 333 McGee St., Winnipeg, 
Manitoba, Can. 

Alexander, Henry F. ( 1932) City Engr., 366 Oberlin Ave., Lorain, Ohio. 
Aloff, Abraham M. (1933) Civil Service Examiner, Room 152, State 
House, Boston, Mass. 

Anderson, A. M. (Life-1920) Vice-Pres. & Treas., Elgin Corp., 100 N. 
LaSalle St, Chicago, III. 

Anderson, Arvid Anton (1936) Mgr., Highways & Municipal Bureau, 
Pordand Cement Assn., 33 W. Grand Ave., Chicago, 111 . 

Anderson, C. J. (1940) City Engr., City Hall, Marshalltown, Iowa. 
Anderson, Robert L. (1935) Supt. of Public Works, Village Hall, Win- 
netka. 111. 

Andress, George W. (1921) Engr. in Charge, Bureau of Streets, City 
Hall, Newark, N. J, 

Andrus, Harold L. (1939) City Engr., City Hall, Kalamazoo, Mich. 
Aronson, A. V. (1938) City Engr., City Hall, Escanaba, Mich. 
Austin- Western Road Machinery Co. (ASSOC.-1921) 601 Farnsworth 
Ave., Aurora, 111 . 

Ayres, Louis Evans (1928) Ayres, Lewis, Norris & May, 506 Wolverine 
Bldg., Ann Arbor, Mich, 

Bachmann, Frank (1932) Mgr., Sanitary Eng. Division, The Dorr Co., 
570 Lexington Ave., New York, N. Y. 

Baechlin, Ernest (1916) Civil Engr., 35 Lackawanna Place, Bloomfield, 
N.J. 

Baker, Jacob (1935) United Federal Workers of America, 532 
17th St., Washington, D. C. 

Baldry, William Earnest (1918) City Engr., 1206 W. 13th St, Topeka, 
Kan. 

Ballantyne, George H. (1928) Comr. of Public Works, 208 City Hall, 
Syracuse, N. Y. 

Ballo, Alfred (Dr.) (Honorary-1935) Director, Dept, of Public Cleans- 
ing, Budapest, Hungary. 
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Barbour, Frank A. (1914) Cons. Engr., 1119 Tremont Bldg., Boston, 
Mass. 

Bareuther, Charles A. (1932) Engr. Examiner, Civil Service Com., 975 
Citjr Hall, Philadelphia, Pa. 

Barnes, H. E. ( 1920) City Engr., City Hall, Shreveport, La. 

Barr, Warren L. (1938) Secy.-Treas., The Metropolitan Paving Brick 
Co., Canton, Ohio. 

Barrett, Andrew E. (1931) Construction, Technical, Cons. & Research 
Engr., Busman Mfg. Co., 4353 Forest Park Blvd., St. Louis, Mo. 

Barton, George W. (1939) Director, Safety & Traffic Eng., Chicago 
Motor Club, 66 E. Water St., Chicago, 111 . 

Bartow, Edward (1920) Prof., Head of Dept, of Chemistry & Chemical 
Eng., State University of Iowa, Iowa City, Iowa. 

Baugh, E. A. Director of Public Works, City Hall, Dallas, Tex. 

Baxter, Samuel S. (1931) Eng. Coordinator, Federal Projects, 5221 
Horrocks St., Philadelphia, Pa. 

Baylis, J. R. (1911) Physical Chemist, Bureau of Eng., 1643 ^^th St., 
Chicago, 111 . 

Beacham, J. G. (1932) Supt. Water Works, City Engr., City Hall, 
Athens, Ga. 

Bergstrom, Carl V. ( 1939) TraflSc Engr., 605 Safety Bldg., Milwaukee, 
Wis. 

Berry, William C. (1931) Cons. Engr., 33 N. Meramec Ave., Clayton, 
Mo. 

Beyster, Henry E. (1939) 1144 Kensinton Ave., Detroit, Mich. 

Bicker, Lawrence W. (ASSOC.-1937) Structural Engr., The Graver Corp., 
East Chicago, Ind. 

Biery, John M. (1936) City Engr., City Offices, Jackson, Mich. 

Bigler, Hugh P. (1932) Director, Rail Steel Bar Assn., 228 N. LaSalle 
St., Chicago, III. 

Billingsley, Frederic N. (1929) Cons. Engr., Billingsley Eng. Co., Inter- 
state Bank Bldg., New Orleans, La. 

Bird, Byron (1932) Senior Engr., War Dept., 408 Quackenbos St., N.W., 
Washington, D. C. 

Biser, D. Benton (1930) Director & Secy., Com. on Governmental Ef- 
ficiency & Economy, Inc., Mercantile Trust Bldg., Baltimore, Md. 

Blackwell, W. T. (1923) General Lighting Rep., Public Service Electric 
& Gas Co., 80 Park Place, Newark, N. J. 

Bleck, H. B. (1928) City Engr. & Supt. of Water Works No. i, City 
Hall, Waukegan, 111 . 

Bloss, Erwin E. (1931) 1312 International Office Bldg., St. Louis, Mo. 

Boatrite, James E. (1929) Structural Engr., 4632 Greene St., German- 
town, Philadelphia, Pa. 

Bogardus, Theodore S. (1929) Asst. City Engr., City Hall, Meadville, 
Pa. 

Boley, Arthur L, (1931) City Engr., City Hall, Sheboygan, Wis. 

Boniface, Arthur ( 1937) Village Engr. & Mgr., P. O. Box 67, Scarsdale, 
N. Y. 
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Booz, Louis P. (1928) Cons. Engr., 263 Madison Ave., Perth Amboy, 
N. J., and 50 E. 42nd St., New York, N. Y. 

BoteUio, Paiilo Andrade (1939) Municipal Engr., Rua Marquez de 
Parana 41, Rio de Janeiro, Brazil. 

Bouffard, L. J. (ASSOC.-1932) Vice-Pres. & General Mgr,, Universal 
Testing Lab. Co,, 506 Keystone Bldg,, Pittsburgh, Pa. 

Bowers, Gamble M. (1939) Director of Public Works, 219 Governor St., 
Richmond, Va. 

Bradley, Harold D. (1926) Street Comr., 90 Albert St., Toronto 2, On- 
tario, Can. 

Bradley, James C. (1938) Asst. Supervisor, City Refuse, District Bldg., 
Washington, D. C. 

Bragstad, R. E. (1937) City Engr., City Hall, Sioux Falls, S. Dak. 

Brennan, W* C. (Senior-1909) Pres., Brennan Paving Co., Ltd., 400 
Gage Ave., North, Hamilton, Ontario, Can. 

Brewster, Peter (1938) Director of Public Works, 18 City Hall, Bridge- 
port, Conn. 

Briggs, John (Jr.) (1932) 4736 Large St., Philadelphia, Pa. 

Brockway, P. L. (1918) City Engr., City Hall, Wicluta, Kan. 

Brokaw, Arthur (1935) Town Engr., 853 Kearny Ave., Kearny, N. J. 

Brokaw, Charles E. (1935) Supt., Highway Maintenance Division, City 
Hall, Cincinnati, Ohio. 

Brooks, Ernest R. (1931) Surveyor, Bureau of Eng., Surveys & Zoning, 
931 W. Lehigh Ave., Philadelphia, Pa. 

Brooks, Robert B. (1925) Cons. Engr., & Member, Mo. State Highway 
Com,, 1501 Mart Bldg., St, Louis, Mo. 

Brown, Charles Carroll (Senior-1895) Cons. Engr., Hibiscus Park Blvd., 
Route 2, Gainesville, Fla. 

Brown, George R, (ASSOC.-1933) Brown & Root, Inc., 4300 Calhoun Rd,, 
Houston, Tex. 

Brown, Guy (Life-1920) Engr., Sewer Design, City Hall, St. Louis, Mo. 

Brown, James F. (1933) 1624 Chew St., Allentown, Pa. 

Brown, Prescott G. (193b) Senior Partner, Mason L. Brown & Sons, 
Civil Engrs., 120 Madison Ave., Detroit, Mich. 

Brumbaugh, W. Vernon (ASSOC.-1927) Secy., National Lime Assn., 927 
— 15th St., N.W., Washington, D, C. 

Bryan, Hiram E. ( 1937) Asst. Engr., City Map Survey, Division of Eng., 
242 City Hall Annex, Rochester, N. Y. 

Buckley, Thomas (1929) Chief Engr. & Surveyor, Bureau of Eng., 
Surveys & Zoning, 1102 City Hall Annex, Philadelphia, Pa. 

Buente, C. F. (ASSOC.-1926) Concrete Products Co. of America, Diamond 
Bank Bldg., Pittsburgh, Pa. 

Bullis, Lewis V. (1932) Consultant, TraflBc & Transportation Projects, 
WPA, 1900 F St., N.W., Washington, D. C. 

Butler, Joseph J., (1930) Supt., Bureau of Streets, 408 City Hall, 
Chicago, 111 . 

Butzko, Stephen E. (1939) Supervisor Roads & Bridges, Town Hall, 
Fairfield, Conn. 
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Bymm, George R. (Jr.) (1935) Street Comr., 401 City Hall, Birming- 
ham, Ala. 

Cahill, Ralph H. (1937) Village Comr., Whitefish Bay, 801 E. Lexing- 
ton Blvd., Milwaukee, Wis. 

Caldwell, Wallace L. (1928) Pres., Alabama Asphaltic Limestone Co., 
Liberty Life Bldg., Birmingham, Ala. 

Calhoun, Charles G. (1933) Asst. Supt. of Bldgs., Bd. of Public Educa- 
tion, 5941 Ellsworth St., Philadelphia, Pa. 

Campbell, John T. (1939) The Chester Engrs., 210 E. Way, N. S., 
Pittsburgh, Pa. 

Campbell, John Thomas (1931) Surveyor & Regulator, 9th District, 
Town Hall, Germantown, Philadelphia, Pa. 

Cannon, Samuel C. (1939) Supt. Public Works, Municipal Bldg., 
Middletown, Conn. 

Carman, H. Victor (1939) City Civil Engr., City Hall, Bloomington, 
Ind, 

Carpenter, Carl B. (1926) Asst. Engr., Charles H. Hurd, Cons. Engr., 
5618 Calumet Ave., Hammond, Ind. 

Carroll, Frank M. (Dr.) (1939) Comr. of Health, 300 Public Safety 
Bldg., Seatde, Wash. 

Carter, Henry L. (ASSOC.-1933) Pres., Westport Paving Brick Co., West- 
port, Baltimore, Md. 

Casey, William F. (Major) (1935) City Comr., Dept, of Public Works, 
City Hall, Atlantic City, N. J. 

Cates, H. J. (1936) Chief, Sanitary Dept., 603 City Hall, Atlanta, Ga. 

Cellarius, Frederick J. (1910) Cons. Civil Engr., Cellarius Eng. Bldg., 
Dayton, Ohio. 

Chapin, Ralph S. (1937) Engr., Operation & Maintenance, Main Sewer- 
age Pumping Station, 2nd & N St., S.E., Washington, D. C. 

Christ, Edward H, (Senior-1908) Civil & Cons. Engr., Norris Bldg., 
Grand Rapids, Mich. 

Christie, G. R. (1939) Mgr., Asphalt Sales Dept., Socony-Vacuum Oil 
Co., Inc., 26 Broadway, New York, N. Y. 

Chrysler, K. L. (1939) City Engr., City Hall, Billings, Mont. 

Clark, Elmer W. (1935) Acting Comr. PWA, 800 21st St., N.W., Wash- 
ington, D. C. 

Clayton, John B. (Jr.) (1931) City Engr., City Hall, Webster Groves, 
Mo. 

Cleary, Edward J. (1930) Assoc. Editor, “Engineering News-Record,” 
330 W. 42nd St., New York, N. Y, 

Clemmer, H. F. (1926) Engr. of Materials, District Bldg., Washington, 
D. C. 

Cleveland, H. Burdett (Senior-1902) Cons. Sanitary Engr., 452 Fifth 
Ave., New York, N. Y. 

Coburn, De Witt M* (1937) Asst. Supt., Dept, of Public Works & Eng., 
7745 Freda Ave., Dearborn, Mich. 

Cohn, Morris M. ( 1936) Sanitary Engr., City Hall, Schenectady, N. Y., 
and Editor, “Municipal Sanitation.” 
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Collins, L. W. (1925) Cons. Engr., 332 Washington Ave., Clarksburg, 
W. Va., also Construction Adviser, U. S. Housing Authority, Charles- 
ton, W. Va. 

Collins, Thomas E. (1935) City Engr., City Hall, Elizabeth, N. J. 

Colwell, Curtis C. (1935) Asst. County Engr., County of Essex, Hall of 
Records, Ne’wark, N. J. 

Consoer, Arthur Wardel (1925) General Mgr., Consoer, Townsend & 
Quinlan, 21 1 W. Wacker Dr., Chicago, 111 . 

Coons, Perry T. (ASSOC.-1925) Mgr., Electrical Wire Rope & Construc- 
tion Materials Dept., Am. Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, Ohio. 

Corning, Dudley T. (Senior-1909) Chief, Bureau of Highways & Street 
Cleaning, 1001 City Hall Annex, Philadelphia, Pa. 

Corson, Alan (1931) Chief Engr. to Comrs., Fairmont Park, Ridgeland, 
West Park, Philadelphia, Pa. 

Corson, H. H. (1936) City Engr. & Treas., Municipal Bldg., Birming- 
ham, Mich. 

Corson, S. Cameron (Senior-1908) Supt. of Park, 1439 Powell St., Nor- 
ristown, Pa. 

Costello, James W. (1937) Chief Engr., Dept. Public Affairs, City Hall, 
Newark, N. J. 

Cote, Raymond, Comr. Public Works, City Hall, Woonsocket, R. 1 . 

Cottingham, W. P. (1939) City Engr., City Hall, Gary, Ind. 

Cotton, Harry E. (1928) Drainage Engr., Armco Drainage Products 
Assn., Middletown, Ohio. 

Cramer, Harry P. (ASSOC.-1937) Sales Engr., The Shelt Co., 241 Fair 
Oaks Ave., Rochester, N. Y. 

Craver, H. H. (ASSOC.-1914) Mgr., Chemical Div., Pittsburgh Testing 
Lab., Stevenson & Locust Sts., Pittsburgh, Pa. 

Crum, Roy W. (1935) Director, Highway Research Bd., 2101 Constitu- 
tion Ave., Washington, D. C. 

Curry, John R. (1935) 4019 Carrollton Ave., Indianapolis, Ind. 

Dallas, Harry A. (1937) Camden Ave., Extended, Salisbury, Md. 

Dalton, E, L. (Senior-1906) Cons. Engr., 803 Dallas Bank & Trust Bldg., 
Dallas, Tex. 

Daly, Albert F. (1935) Supervisor of Public Works, Town Hall, Mill- 
burn, N. J. 

Dauner, Edward J. (1929) Surveyor & Regulator, Fourth Survey Dist. 
Bureau of Eng., Surveys & Zoning, 1606 W. Lehigh Ave., Philadelphia, 
Pa. 

Davis, P. M. (1935) Engr. Inspector, PWA, P. O. Box 73, Cameron, La. 

Davison, James Frederick (1934) City Engr., City Hall, Linden, N, J. 

Dawes, J. C. (Honorary- 1935) Ministry of Health, Whitehall S. W. i, 
London, Eng. 

DeBerard, W. W. (1926) Assoc. Editor, “Engineering News-Record,” 
520 N. Michigan Ave., Chicago, 111 . 

Decher, Edward P. (1939) Asst. Secy. & Purchasing Agent, Joint 
Sewer Com., City Hall, Newark, N. J. 
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Delany, Joseph F. (1929) Surveyor & Regulator, 5th District, 4713 N. 
Mascher St., Philadelphia, Pa. 

DeLeuw, Charles E. (1920) Pres., Charles E. DeLeuw & Co., 20 N. 
Wacker Dr., Chicago, 111 . 

DeWitt, Guy C. ( 1937) Asst. City Engr., 1 1 Bonnie Brae, Utica, N. Y. 

Dibert, Herbert M. (1923) Secy.-Treas., W. & L. E. Gurley, 514 Fulton 
St., Troy, N. Y. 

Direccion de Pavimentacion (1937) M. O. P., Bcia. Buenos Aires, 
LaPlata, Argentina. 

Dolge, Henry D. (1930) Street Sanitation Supervisor and Foreman, 
2154 N. 60th St., Milwaukee, Wis. 

Donohue, Jerry (1926) President, Jerry Donohue Eng. Co., 608 N. 8th 
St., Sheboygan, Wis. 

Doremus, Goline (1920) Deputy Chief Engr., Dept. Public Affairs, City 
Hall, Newark, N. J. 

Dorn, William Howard (1932) First Asst. Surveyor, ii N. 50th St. 
Philadelphia, Pa. 

Douglass, Robert M. (1931) Civil & Sanitary Engr., 912 Columbia Bank 
Bldg., Pittsburgh, Pa. 

Dow, A. W. (Semor-1899) Pres., A. W. Dow, Inc., 801 Second Ave., 
New York, N. Y. 

Dowling, ‘Frank S. (1940) Surveyor, Bureau Eng., Surveys & Zoning, 
6000 Rising Sun Ave., Philadelphia, Pa. 

Doyle, Roscoe C. (1935) Regional Project Auditor, PWA, Room 1441-20 
N. Wacker Dr., Chicago, 111 . 

Drake, W. O. (1921) Supervising Engr., WPA, 35 E. 4th St., Corning, 
N, Y. 

Drew, Howard Stebbins (1935) Asst, to Director of Census, Dept, of 
Commerce, ist & M Sts., N. E., Washington, D. C. 

Dunn, F. B. (ASSOC.-1931) 309 Monroe St., Conneaut, Ohio. 

Durham, Henry Welles (Col.) (1913) c/o American Legation, 
Asuncion, Paraguay. 

Dutton, E. R. (1914) Paving Engr., 3240 Dupont Ave., S., Minneapolis, 
Minn. 

Earhart, Fred A. (1930) Comr. of Public Utilities, City Hall, New 
Orleans, La. 

Earl, George G. (Senior-1906) Cons. Engr., Earl Eng. Co., Whitney 
Bank Bldg., New Orleans, La. 

Eckert, Alfred (1936) Director of Public Works, 3 Jefferson Court, 
Saginaw, Mich. 

Eddy, Harrison P. (Jr.) (1930) Cons. Engr., Metcalf & Eddy, 1300 
Stader Bldg., Boston, Mass. 

Edwards, Dean G. (1938) Cons. Engr., Borough (Pres.) Manhattan, 
Municipal Bldg., New York, N. Y. 

Eisner, j^njamin (1939) Chief Engr., Clay Sewer Pipe Assn., Inc., 945 
Oliver Bldg., Pittsburgh, Pa. 

Elgin Corporation, The (ASSOC.-1932) 501 Fifth Ave., New York, N. Y. 

Elgin Sweeper Company (ASSOC.-1932) 5 Oak St., Elgin, 111 . 
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Elliott, George H. (Jr.) (1939) Assoc. Engr., Bureau of Street Clean- 
ing, 602 Municipal Bldg., Baltimore, Md. 

Ellis, Remington, (Jr.) (1937) Asst. Engr., Dept, of Eng., 486 S. 
Goodman St., Rochester, N. Y. 

Emerson, C. A. (1917) New York Rep., Gascoigne & Associates, Wool- 
worth Bldg., New York, N. Y. 

Emigh, William C. (1937) City Engr., City Hall, Coatesville, Pa. 

Engle, Amos B. (1929) Surveyor & Regulator, loth District, 6000 Rising 
Sun Ave., Philadelphia, Pa. 

Enslow, Linn H. (1931) Vice-Pres. & Editor, “Water Works & Sewer- 
age,” 155 E. 44th St., New York, N. Y. 

Erickson, D. L. (1926) Director Parks, Public Property & Improvements, 
City Hall, Lincoln, Neb. 

Eschbach, Russell S. (1931) 5244 Ridge Ave., St. Louis, Mo. 

Eschenf elder, Andrew (1938) Borough Engr., Municipal Bldg., 
Borough of Glen Ridge, N, J. 

Eustance, Harry W. (1932) Civil Engr., Eastman Kodak Co., Rochester, 
N. Y. 

Evans, Miles E. (1937) Director of Public Service, 227 City Hall, Cleve- 
land, Ohio. 

Fahy, Charles A. (1931) Surveyor, 1115 Kenwyn St., Philadelphia, Pa. 

Farmer, Homer G. (1937) Technical Service Director, Universal Adas 
Cement Co., Chrysler Bldg,, 135 E. 42nd St., New York, N. Y. 

Farwell, Carroll A. (1928) Fay, Spofford & Thorndike, ii Beacon St., 
Boston, Mass. 

Faust, Raymond M. (1932) Bureau of Eng. Surveys and Zoning, 4611 
N. Broad St., Philadelphia, Pa. 

Fearing, Albert J. (1938) Director of Public Works, City Hall, New 
Rochelle, N. Y. 

Fellows, Perry A. (1927) Asst. Chief Engr., WPA, 1937 38th St., Wash- 
ington, D. C. 

Ferebee, James L. (1921) Chief Engr. of City Sewerage Com. & County 
Metropolitan Sewerage Com., Box 2079, Milwaukee, Wis. 

Fischer, Nicholas (1940) City Engr., City Hall, Kewanee, 111 . 

Fisher, E. A. (1917) City Engr., City Hall, Lakewood, Ohio. 

Fisher, Edwin A. (Senior-1897; Honorary-1938) Cons. Engr. (retired), 
30 Albermarle St., Rochester, N. Y. 

Fisher, Harry L. (1933) City Engr., City Hall, Mobile, Ala. 

Fitzpatrick, F. Stuart (ASSOC.-1935) Mgr., Construction & Civic Develop- 
ment Dept., U. S. Chamber of Commerce, 1615 H St., N. W., Wash- 
ington, D. C. 

Fixmer, Hugh J. (1932) Dept. Streets & Electricity, 207 City Hall, 
Chicago, 111 . 

Flockhart, John S. (1930) Principal Asst. Engr., Bureau of Street Clean- 
ing, City Hall, Newark, N. J. 

Flood, Walter H. (1918) Cons. Chemical Engr., Roads, Pavements, 
Inspection & Testing of Matls. & Structures, 822 E. 42nd St., Chicago, 
111 . 
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Folwell, A, Prescott (Senior-1901; Honorary- 193 8) Editor, “Public 
Works,” 310 E. 45th St., New York, N. Y. 

Ford, F. H. (ASSOC.-1937) Pres., City Council, P. O. Box 84, Huntsville, 
Ala. 

Foreman, Herbert E. (1931) Asst. Managing Director, Associated Gen- 
eral Contractors of America, Munsey Bldg., Washington, D. C. 

Fowler, W. S, (1926) Supt. of Sanitation, 2426 Chestnut St., Long Beach, 
Calif. 

Fox, Carl (1939) City Engr., City Hall, Decatur, 111 . 

Frame, Richard P. (1939) Cons. Engr., 509 Warren Bldg., Michigan 
City, Ind. 

Francisco, Ellsworth (1929) Engr. in Charge, Bureau of Lighting, City 
Hall, Newark, N. J. 

Frickstad, Walter N, (1938) City Engr., 803 City Hall, Oakland, Calif. 

Friel, Francis S. ( 1926) Albright & Friel, Inc., Cons. Engrs., 1520 Locust 
St., Philadelphia, Pa. 

Frohrip, E. M. (1939) City Engr., Box 48, International Falls, Minn. 

Funk, C. S. (1932) Surveyor, Bureau of Eng., Surveys & Zoning, 8031 
Frankford Ave., Philadelphia, Pa. 

Gabriel, John (ASSOC.-1937) Mayor, 422 Boulevard, Garfield, N. J. 

Gaidry, Harold L. ( 1932) Chief Engr., Gas Dept., New Orleans Public 
Service Inc., 317 Baronne St., New Orleans, La. 

Gallagher, John F. (1937) Accident Analysis Engr., Dept, of Public 
Safety, 790 City Hall, Philadelphia, Pa. 

Gallen, Leo P* ( 1938) General Supt., Bureau of Highways & Street Clean- 
ing, City Hall Annex, Philadelphia, Pa. 

Galligan, William J. (1920) Div. Supt., Bureau of Streets, 2840 S. 
Calumet Ave., Chicago, 111 . 

Gardner, Clarke (1937) City Engr., City Hall, Salisbury, Md. 

Garrett, Roy Stuart (1935) Asst. City Engr., City Hall, Montgomery, 
Ala. 

Gascoigne, George B. (1922) Cons. Engr., 1140 Leader Bldg., Cleveland, 
Ohio, & 1522 Wool worth Bldg., New York, N. Y. 

Gates, Justin F. (1938) Comr. of Public Works, 26 Commonwealth Ave., 
Middletown, N. Y. 

Gayton, Loran D. (1938) City Engr., City Hall, Chicago, 111 . 

Gearen, M. C. (1927) Bridge Engr., Dept, of Public Works, 300 Cliff 
Ave., Racine, Wis. 

George, Henry H. (Ill) (1938) Asst. Engr. in Charge of Services, City 
Hall, Norfolk, Va. 

Gettelman, Fred, Co. (ASSOC.-1928) High Speed Snow Plows, 4400 
State St., Milwaukee, Wis. 

Gibbs, Joseph C. (1931) Senior Surveyor, Bureau of Eng., Surveys & 
Zoning, 7236 Elmwood Ave., Philadelphia, Pa. 

Giesey, Jesse K. (1922) Resident Engr., Greeley & Hansen, 31 Lowell 
Rd., Kenmore, N. Y. 

Giles, J. A. (1939) City Engr., City Hall, Binghamton, N. Y. 

Gill, J. Francis (1928) Comr. of Public Works, City Hall, Oswego, N. Y. 
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Gill, Joseph E. (1932) Construction Engr., Bureau of Water, Penn Ath- 
letic Club, iStli & Locust Sts., Philadelphia, Pa. 

Godat, David W. (1936) Maintenance Engr., Dept, of Public Works, 
18 City Hall, New Orleans, La. 

Good, Raymond C. (1932) Surveyor, 7440 N. 21st St., Philadelphia, Pa. 

Goodell, Paul Homer (ASSOC.-1933) Radiant Heat Div., C. M. Hail 
Lamp Co. 1035 Hancock Ave., E., Detroit, Mich. 

Goodridge, Harry (1929) City Engr. & Supt. of Streets, City Hall, 
Berkeley, Calif. 

Goodspeed, Roy F. (1938) City Engr. & City Assessor, 21203 Wood- 
ward Ave., Ferndale, Mich. 

Gordon, Murray L. (1937) Town Engr., Box 95, Truro, Nova Scotia, 
Can. 

Graddy, J. M. (1935) Supt. of Public Works, 1401 loth Ave., Columbus, 
Ga. 

Graham, Ralph C., Supt. Construction & Public Works, City Hall, 
Davenport, Iowa. 

Grasser, Frank G. (1930) Supt. of Streets, City Hall, Kenosha, Wis. 

Greeley, Samuel A. (1919) Greeley & Hansen, Cons. Engrs,, Suite 1700, 
6 N. Michigan Ave., Chicago, III. 

Greenawalt Engineering Company, Inc. (ASSOC.-1933) 405 Lexington 
Ave., New York, N. Y. 

Greene, Clark M. (1937) Comr. Public Works & Eng., 13615 Michigan 
Ave., Dearborn, Mich. 

Greenlee, B. I. (1935) Comr. of Public Works, City Hall, LaGrange, 111 . 

Grimes, Kenneth D. (1938) Mgr. Public Affairs Div., Peoria Assn, of 
Commerce, Peoria, 111 . 

Guillot, Albert H. ( 1932) Roadway Engr., New Orleans Public Service, 
Inc., 1423 Adams St,, New Orleans, La. 

Gulick, Luther (1926) Director, Institute of Public Administration, 
261 Broadway, New York, N. Y. 

Gundlach, George C. (1931) Drainage Engr., Soil Conservation Serv- 
ice, 125 W. Elm St., Lima, Ohio. 

Guyn, J. White (1935) Construction Engr., 375 Aylesford St., Lex- 
ington, Ky. 

Haddow, A. W. (1928) City Engr., City Hall, Edmonton, Alberta, Can. 

Hadley, Henry (1937) City Engr., City Hall, Verdun, Quebec, Can. 

Hafner, Ralph (1929) Designing Traffic Draftsman, Bureau of Police, 
City Hall, Philadelphia, Pa. 

Halpin, Eugene (Jr.) (1935) Comr. of Public Works, City Hall, White 
Plains, N. Y. 

Hamilton, Lewis C. (1932) Asst. Engr., Dept, of Public Affairs, 55 
Lincoln Ave., Newark, N. J. 

Hancock, Edwin (1926) Cons. Municipal Engr., 1509 Jackson Blvd., 
Chicago, 111 . 

Hannum, Erwin C. (1938) 1631 S St., N, W., Washington, D. C. 

Hansell, William A. (Life-1916) Asst. Chief of Construction & Engr. 
of Sewers, 737 Woodland Ave., S. E., Adanta, Ga. 
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Hansen^ Paul (1913) Greeley & Hansen, Suite 1700, 6 N. Michigan Ave., 
Chicago, 111 . 

Hartal, Henry D. (1938) Planning Engr., Lower Merion Twp., 21 
Chatham Roa(i, Ardmore, Pa. 

Harris, A. Mason (1929) Chief, Bureau of Streets, 217 Governor St., 
Richmond, Va. 

Harris, R. C. (1914) Comr. of Works, City Hall, Toronto, Ontario, Can. 

Hartley, G. Russell (1936) City Engr., Municipal Bldg., Englewood, 

N.J. 

Hartley, Robert W. (1940) Technical Secy., Public Works Committee, 
Nad. Resources Planning Bd., N. Interior Bldg., Washington, D. C. 

Hartmann, Frank J* (1937) Director of Public Works, City Hall, 
Camden, N. J. 

Hathaway, A. S. (1936) Asst. Prof., Northwestern Technological In- 
stitute, 1930 Sherman Ave., Evanston, 111. 

Haulard, M. V. (1929) Supt., Municipal Repair Plant, 4154 Therville 
St., New Orleans, La. 

Hawkins, A. J. (1922) Civil Engr., 4020 9th Court So., Birmingham, 
Ala. 

Hawkins, C. L. (1920) Supt., Maintenance of Way, St. Louis Public 
Service Co., 3869 Park Ave,, St. Louis, Mo. 

Hawley, John B. (1912) Cons. Civil Engr., 407 Capps Bldg., Fort 
Worth, Tex. 

Hayden, Jackson B. (1939) Town Engr., Municipal Bldg., Montclair, 
N.J. 

Haydock, Winters (1927) 1372 Vancouver Ave., Burlingame, Calif. 

Hayes, George P. (Jr.) (1931) Office Engr., Pennsylvania Railroad 
Co., Berwyn, Pa. 

Heald, Henry Townley (1935) Pres., Armour Institute of Technology, 
3300 Federal St,, Chicago, 111. 

Hebden, Norman (1936) Asst. Director, Am. Public Works Assn., 1313 
E. 60th St., Chicago, 111. 

Hedtler, Robert S. (1931) Cons. Engr. for Aeronautics, 1420 21st, 
N. W., Washington, D. C. 

Heide, Joseph (Jr.) (ASSOC.-1937) 886 Summit Ave., Jersey City, N. J. 

Heil, J^ius P. (ASSOC.-1928) Pres., The Heil Co., Milwaukee, Wis. 

Heimbuecher, Walter A. (1931) City Engr., City Hall, University City, 
Mo. 

Helber, William G. (1939) Supt., Bur. of Refuse Disposal, Route 14, 
Box 525, Portland, Ore. 

Helm, J. S, (ASSOC.-1913) Mgr,, Asphalt Sales Dept., Standard Oil Co. 
of N. J., 26 Broadway, New York, N. Y. 

Hempelmann, W. L. (Assoc.'i9ii) Engr., Asphalt Sales Dept., The 
Texas Co., 332 S. Michigan Ave., Chicago, 111. 

Henry, Jay E. (1939) City Engr. & Director of Public Utilities, City- 
County Bldg., V^eeling, W. Va. 

Herring, Frank W. (1935) Executive Director, Am. Public Works 
Assn., 1313 E. 60th St., Chicago, 111. 
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Herzog, Lester W* (1924) Upstate New York Administrator, WPA, 
Old Post Office Bldg., Albany, N. Y. 

Hess, Edgar B. (1936) Civil Engr., 183 Plum St., Chillicothe, Ohio. 

Hesselbacher, George E. (1934) Cheltenham Township Engr., 8200 
Fairview Rd., Elkins Park, Pa. 

Hicklin, R. G. (1937) Mgr. Municipal Eng. Dept., Robert & Company, 
Inc., 706 Bona Allen Bldg., Atlanta, Ga. 

Highland, Scotland G. (1921) Secy., Treas., Gen. Mgr. & Senior Engr., 
Water Bd., Clarksburg, W. Va. 

Hincks, Harvey (1937) City Engr. & Supt. of Streets, 21 1 City Hall, 
Pasadena, Calif. 

Hochstadter, Irving (1928) Pres. & Technical Director, Stillman & Van 
Siclen, Inc., & Hochstadter Laboratories, Inc., 254 W. 31st St., New 
York, N. Y. 

Hodson, Edward T. (1938) Comr. of Public Works, 313 Municipal 
Bldg., New Bedford, Mass. 

Hoffmann, Robert (Senior-1908) Cons. Engr., 518 City Hall, Cleve- 
land, Ohio. 

Hoots, Paul F. (1932) Asst, to Pres., New Orleans Public Service, Inc., 
317 Baronne St., New Orleans, La. 

Hopkins, Elmer W. (1931) City Engr., City Hall, Salina, Kan. 

Horner, W. W, (Life-1915) Cons. Engr. & Prof. Municipal & Sanitary 
Engr., Washington University, 1312 International Office Bldg., St. 
Louis, Mo. 

Howe, Henry L. (1926) City Engr., 52 City Hall, Rochester, N. Y. 

Howland, Charles A. (1923) Staff Engr., Bureau of Municipal Re- 
search, 311 S. Juniper St., Philadelphia, Pa. 

Howson, L. R. (1926) Cons. Engr., Alvord, Burdick & Howson, 20 N. 
Wacker Dr., Chicago, 111 . 

Hubbard, Prevost (1913) Chemical Engr., The Asphalt Institute, 801 
Second Ave., New York, N. Y. 

Hubbell, Clarence W. (1928) Pres., Hubbell, Roth & Clark, Inc., Cons. 
Engrs., 2640 Buhl Bldg., Detroit, Mich. 

Hughes, Charles A. (1938) Office Engr., City Hall, New Rochelle, N. Y. 

Hughes, Charles W. (1920) Cons. Engr., 2147 Fifth St., Port Arthur, 
Tex. 

Hughes, H. Walter (1936) Supervisor, Section Tests & Matls., 34 Court 
St., Rochester, N. Y. 

Hughey, Beecher (1939) Comr. of Streets & Public Improvements, 
City Hall, Decatur, 111 . 

Hunt, Edward M. (1935) Comr. of Public Works, City Engr., City 
Hall, Portland, Maine. 

Hunter, John H. (II) (1937) Traffic Signal Engr., Traffic Eng. Div., 
Bureau of Police, 790 City Hall, Philadelphia, Pa. 

Hyland, N. W. (1930) Asst. Director of Public Works, City Hall, Kansas 
City, Mo. 

International Harvester Company (ASSOC.-1932) 180 N. Michigan 
Ave., Chicago, HI. 
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Ireland, C. B. (1938) City Engr. & St. Supt., City Hall, National City, 
Calif. 

Ireland, C. Eugene (Assoc.-ipao) Pres., Birmingham Slag Co., 2019 
Sixth Ave., N., Birmingham, Ala. 

Jacka, Samuel C. (1937) City Engr., City Hall, Lansing, Mich, 

Jackson, M. D. (1937) City Engr., 612 Clark St., Stevens Point, Wis. 

Jenkins, Frank L. (1936) City Engr., Municipal Bldg., Portland, Mich. 

Jennetty, Adam ( 1935) Street Comr., City Hall, Perth Amboy, N. J. 

Jennings, Irving C. (1929) Pres., Nash Eng. Co., South Norwalk, Conn. 

Johnson, Andrew K. (1928) Engr. of Highways, Borough of Queens, 
New York City, 190-24 iiith Rd., St. Albans, N. Y. 

Johnson, Charles E. (1939) Street Comr., City Hall, Gary, Ind. 

Johnston, Grant (1936) Gen. Foreman, WPA, 245 Sumac St., Wissa- 
hicken, Philadelphia, Pa. 

Johnston, H. W. (1937) City Engr., City Hall, Halifax, Nova Scotia, 
Can. 

Joseph, Ben H- (1931) Senior Surveyor, 1152 E. Brill St., Philadelphia, 
Pa. 

Kearney, John J. (1926) Cons. Municipal Engr., 3136 Maple Ave., 
Berwyn, 111 . 

Keating, Charles S. (1935) Cons. Engr., 400 City Hall, Syracuse, N. Y. 

Keefer, Clarence E. (1922) Assoc. Engr., 1918 Mt. Royal Terrace, Balti- 
more, Md. 

Kendall, Theodore Reed (1922) Eng. Editor, “The American City 
Magazine,” 470 Fourth Ave., New York, N. Y. 

Kennedy, G. D, (1935) Deputy Comr., in Charge of Business Adminis- 
tration, State Highway Dept., Lansing, Mich. 

Keman, Francis F. (1931) Office Engr., City Engineer’s Office, Univer- 
sity City, Mo. 

Kershaw, William H. (Assoc.-i9ri) Mgr. Sales Dept., The Texas Co., 
135 E. 42nd St., New York, N. Y. 

Ketcham, Clarence H. (1934) Chief Supervising Sta. Engr., Dept, of 
Sanitation, 125 Worth St., New York, N. Y. 

Killmer, Albert R. (1932) Transitman, 2828 N. Marston St., Phila- 
delphia, Pa. 

King, Oliver L. (1929) Abington Township Engr., Township Bldg., 
Abington, Pa. 

Klebes, H. J. (1939) Director of Streets & Public Improvements, City 
Hall, Erie, Pa. 

Kleinstcibcr, John (1937) City Engr., City Bldg., Canton, 111 . 

Klorer, John (1921) Cons, & Planning Engr., Sewerage & Water Bd., 
526 Carondelet St., New Orleans, La. 

Knapp, Kenneth J. (1936) Asst. Engr., 52 City Hall, Rochester, N. Y. 

Knebes, E, L. (1926) Asst. City Engr., 407 City Hall, Milwaukee, Wis. 

Koester, Edwin F. (1928) Survey & Traffic Engr., 414 W. 22nd St, 
Wilmington, Del. 

Kohler, George F. (1929) Surveyor & Regulator, ist Dist., 2010 Rhawn 
St., Philadelphia, Pa. 
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Kohler, H. R. (1937) Asst. Engr., 52 City Hall, Rochester, N. Y. 

Kohler, Mervin H. (1937) Asst. Engr., Bureau of Eng., Surveys & 
Zoning, 1232 City Hall Annex, Philadelphia, Pa. 

Kohnke, R. B. (1930) Asst. State Engr., Bd. of State Engrs., 207 Ne^v 
Orleans Court Bldg., New Orleans, La. 

Kopf, Herbert P* (1937) Asst. Engr., 54 Court St., Rochester, N. Y. 

Kortekamp, Harry G. (1938) Supervisor, Waste Collection Div., Dept, 
of Public Works, City Hah, Cincinnati, Ohio. 

Kramer, Raymond M. (1931) Surveyor, 1713 Dyre St., Frankford, Phila- 
delphia, Pa. 

Kriege, H. F. (1930) Technical Director, France Stone Co., 1219 W. 
Bancroft St., Toledo, Ohio. 

Kroening, Walter E. (1939) Director of Service & Village Engr., Ad- 
ministration Bldg,, Greendale, Wis. 

Krohn, Hermjm (1931) Asst. City Planning Engr., 1103 City Hall 
Annex, Philadelphia, Pa. 

Krohne, Arthur D. (1937) Asst. Civil Engr., U. S. Coast Guard, 51 
Carroll Ave., Takoma Park, Washington, D. C. 

Krug, Richard E. (ASSOC.-1939) Librarian, Municipal Reference Library, 
City Hall, Milwaukee, Wis. 

Krupicka, Anton J. (1937) Comr., Dept, of Public Works, 5520 W. 
Cermak Rd., Cicero, 111 . 

Kuhn, Robert J. (1932) Cons. Engr., Electrolysis & Corrosion, 1644 
Canal Bank Bldg., New Orleans, La. 

Laboon, J. F. (1930) Director, County Dept, of Works, Allegheny 
Coimty, 501 County OflSce Bldg., Pittsburgh, Pa. 

La Guardia, F. H. (Honorary-1938) Mayor, City Hall, New York, N. Y. 

Lamson, B. F. (1925) City Engr., City Hall, St. Catharines, Ontario, 
Can. 

Lanahan, Frank J. (ASSOC.-1931) Pres., Fort Pitt Malleable Iron Co., 
P. O. Box 505, Pittsburgh, Pa. 

Laphen, Morris (1931) District Supt., Bureau of Streets, 2840 S. Calumet 
Ave., Chicago, 111 . 

Law, Leroy M. (1928) 455 Paul Brown Bldg., St. Louis, Mo. 

Lawler, L. D. (1937) Asst. Engr., Dept, of Eng., 33 Glasgow St., 
Rochester, N. Y. 

Lawlor, Thomas F. (1926) Cons. Engr., 140 South Cherry St., Pough- 
keepsie, N. Y. 

Lawrence, Richard W. (1939) Asst. Comr. of Streets, City Hall, Cleve- 
land, Ohio. 

Leake, George E. (1933) Ward Supt., Bureau of Streets, 208 S. Racine 
Ave., Chicago, 111 . 

Learnt, Albert P. (1926) Engr., Black & Veatch, 4706 Broadway, 
Kansas City, Mo. 

Leary, Harry J. (1937) Dept, of Public Works, 903 City Hall Annex, 
Philadelphia, Pa. 

Lee, Frank O. (1935) Director of Public Works, City Hall, St. Peters- 
burg, Fla. 
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Leibowitz, David (1932) Asst. Engr., Pres., Borough of Bronx, Div. 
of Design, 910 Bronx County Bldg., New York, N. Y. 

Lenhardt, Laurence G. (1936) Supt. & General Mgr., Bd. of Water 
Comrs., 506 Water Bd. Bldg., 735 Randolph St., Detroit, Mich. 

Lewis, John V. (1934) Director of Maintenance & Operation, Dept, of 
Public Works, 54 Court St., Rochester, N. Y. 

Liddle, F. W. (1938) City Engr., City Hall, Wyandotte, Mich. 

Liddle, George F. ( 1939) City Supt. & City Engr., City Hall, Muskegon 
Heights, Mich. 

Loewe, Arthur F. (1935) Special Rep., General Electric Co., 1405 
Locust St., Philadelphia, Pa. 

Longsdorf, Paul Wright (1929) Pres., Paul W. Longsdorf, Inc., 8125 
Forrest Ave., Elkins Park, Pa. 

Looney, William Henry (1935) City Engr., 517 Jefferson Ave., Stam- 
baugh, Mich. 

Loughlin, J. A. (1939) City Engr., City Hall, Wilmington, N. C. 

Love, H. J. (ASSOC.-1925) Mgr., National Slag Assn., 644 Earle Bldg., 
Washington, D. C. 

Lovett, Frank Wm. (Assoc.>i933) Sanitary Engr., Link-Belt Co., 300 W. 
39th St., Chicago, 111 . 

Lovett, Sanford C. (1939) Supt. of Light, Bureau of Eng., 445 City- 
County Bldg., PittsWgh, Pa. 

Lovewell, Maurice N. (1912) 7631 Luella Ave., Chicago, 111 . 

Loving, M. W. (ASSOC.-1923) Secy., Am. Concrete Pipe Assn., 33 W. 
Grand Ave., Chicago, 111 . 

Lyle, John M. (1933) Cons. Engr,, Room 408, 650 S. Spring St., Los 
Angeles, Calif. 

Lyons, Robert S. (1932) Asst. Supt. of Way, Philadelphia Transporta- 
tion Co., 7162 N. 20th St., Philadelphia, Pa. 

MacDonald, David R. (1940) City Engr., City Hall, Bismarck, N. Dak. 

MacDonnell, Charles (1931) Asst. Engr., 5465 Euclid Ave., Phila- 
delphia, Pa. 

MacMurray, Paul (1938) Field Supervisor, Bur. of Highways & Street 
Cleaning, 926 City Hall Annex, Philadelphia, Pa. 

McCartt, L. E. (1935) City Engr., City Bldg., Covington, Ky. 

McClelland, J. Bruce (1938) Supt. of Bldgs., The Free Library of Phila- 
delphia, Philadelphia, Pa. 

McDermott, Charles P. (1929) Chief Clerk, Bureau of City Property, 
712 City Hall, Philadelphia, Pa. 

McDevitt, Frank J. (1934) Director, Streets & Sewers, City Hall, St. 
Louis, Mo. 

McFaul, William Lawrence (1924) City Engr., Mgr. Water Works, & 
Bldg. Comr., City Hall, Hamilton, Ontario, Can. 

McGrew, E. J. (Jr*) (1938) Deputy Comr. of Public Works, 1800 
Municipal Bldg., New York, N. Y. 

McGruder, M. J. (1939) City Engr., City Hall, Lexington, Ky. 

Mcjoynt, John A, (1935) General Mgr., Terminal Service Co., 716 
First National Bank Bldg., Cincinnati, Ohio. 
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McKernan, Chas. A. (1931) Comr. Public Works, City Hall, Utica, 

N. Y. 

McKiernan, John F, (1939) Comr. o£ Public Works, 306 City Hall, 
Peoria, 111 . 

McLaughlin, T. J. (1938) Township Engr., Township Rooms, Cran- 
ford, N. J. 

McVea, J. C. (1919) Municipal Improvements Engr., 1318 Kipling St., 
Houston, Tex. 

Maetzel, Paul W. (1935) City Engr., City Hall, Columbus, Ohio. 

Magliano, Hilario (Dr.) (ASSOC.-1937) Decano de la Facultad de 
Ciencias Fisicomatematicas, Calle 47, esquina i. La Plata, Argentina. 

Mahony, J. J. (1921) City Clerk, St. Johns, Newfoundland. 

Maier, Harry L. (1919) Chief Engr., Street & Sewer Dept., 229 N. 
Connell St., Wilmington, Del. 

Mallery, Earl D. (1936) Executive Director, Am. Municipal Assn., 
1313 E. 60th St., Chicago, 111 . 
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Varney, Henry A. (1916) Town Engr., 25 Town Hall, Brookline, Mass. 

Vcatch, N. T. (Jr.) (1920) Black & Veatch, Cons. Engrs., 4706 Broad- 
way, Kansas City, Mo. 
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Vedder, Arthur L. (1937) Supt. of Surveys, Div. of Eng., Dept, of Public 
Works, 52 City Hall, Rochester, N. Y, 

Veitch, Wm, M. (1932) City Engr., City Hall, London, Ontario, Can. 

Velz, Clarence J. (1939) Prof. Sanitary Eng. & Head of Civil Eng. Dept., 
Manhattan College, New York, N. Y. 

Vincenz, Jean L* (1936) Comr. Public Works & City Engr., City Hall, 
Fresno, Calif. 

Vogt, Carl G* (1938) Supt, Maintenance & Repair, Street Dept., City 
Hall, East Orange, N. J. 

von Phul, William ( 1911) Pres., Ford, Bacon & Davis, Inc., 39 Broadway, 
New York, N. Y. 

Wagener, A. H. (1937) Director, Planning, Dept, of Commerce, 54 
Court St., Rochester, N. Y. 

Wagner, C. F. (1923) Chief Engr., J. B. McCrary Co., 22 Marietta St. 
Bldg., Atlanta, Ga. 

Waite, Henry M. (1935) Chairman, Public Works Committee, Nad. 
Resources Planning Bd., Brighton Hotel, Washington, D. C. 

Walker, E. H* (1937) Structural Designer, City Engr’s. Office, City Hall 
Annex, Rochester, N. Y. 

Walker, Guy B. (1939) City Engr., City Hall, Wilkes-Barre, Pa. 

Walker, Stanton (1926) Director of Eng., Nad. Sand & Gravel Assn., 
Munsey Bldg., Washington, D. C. 

Wallner, George (1939) City Engr. & Supt. Water Works, City Hall, 
Iron Mountain, Mich. 

Walls, C A. (1938) Comr. Public Works, Village Hall, Oak Park, 111 . 

Walter, Albert G, (1922) City Engr., City Hall, Dunkirk, N. Y. 

Walter Motor Truck Company (ASSOC.-1926) 1001-1019 Irving Ave., 
Queens, Ridgewood, N. Y. 

Ward, James E. (1933) Asst. Highway Engr., 111 . Div. of Highways, 
Construction Dept., Centennial Bldg., Springfield, 111 . 

Warner, C. D. (1938) Supt. Municipal Waste, 104 City Hall, Detroit, 
Mich. 

Warren, George C. (Senior-1901) Director, Executive Committee, 
Warren Bros. Co., P. O. Box 1869, Boston, Mass. 

Warren, Ralph L. (Senior-1905) Vice-Pres., Treas. & Director, Warren 
Bros. Co., P. O. Box 1869, Boston, Mass. 

Watson, H* Wallace (1931) Senior Surveyor, loth Dist., Bureau of 
Eng., Surveys & Zoning, 1059 Allengrove St., Frankford, Philadelphia, 
Pa. 

Weaver, Stuart M. (1937) Executive Asst, to Director of Public Works, 
& Supt. of Water Bureau, City Hall, Montclair, N. J. 

Webb, Curtis C. (ASSOC.-1937) Director, Municipal Research & Service, 
200 City Hall, Louisville, Ky. 

Webb, J. D. (1934) City Engr., City Hall, Birmingham, Ala. 

Weber, B. B. (1917) City Engr., City Hall, Oil City, Pa. 

Weir, Weldon (1938) Director of Public Works, City Hall, Asheville, 
N. C. 
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Welch, Thomas H* (1937) Supervisor, Waste Disposal, City Hall, 
Schenectady, N. Y. 

Weller, W. Earl (1937) Director, Rochester Bureau of Municipal Re- 
search, 45 Exchange St., Rochester, N. Y. 

Weston, Robert Spurr (1914) Cons. Engr., Weston & Sampson, 14 
Beacon St., Boston, Mass. 

Wetzler, Thomas (1939) City Eng., 308 City Hall, Peoria, 111 . 

White, Linn (Senior-1908) 7708 S. Luella Ave., Chicago, 111 . 

Whitman, Ezra B. (1921) Cons. Engr., Whitman, Requardt & Smith, 
also Chairman, Maryland State Roads Com., W. Biddle St. at Charles, 
Baltimore, Maryland. 

Whitney, Charles S. (1929) Cons. Engr., 724 E. Mason St. Milwaukee, 
Wis. 

Whitsit, Lawrence C. (1936) City Engr., 30 Gerald Ave., Highland 
Park, Mich. 

Wichner, Arthur L. (1938) Supt. of Public Works, City Hall, West 
Allis, Wis. 

Wilcox, Paul B. (1939) Executive Director, New Haven Taxpayers, 
Inc., 839 Chapel St., New Haven, Conn. 

Wilder, A. D. (1938) Director, Dept, of Public Works, 260 City Hall, 
San Francisco, Calif. 

Williams, A. C. (1936) Director Public Works, Haverford Township, 
2325 Darby Rd., Oakmont, Dela. County, Pa. 

Williams, J. A. (ASSOC.-1910) Vice-Pres., Saint Mary's Sewer Pipe Co., 
Saint Mary's, Pa. 

Williams, James A. (1937) Supt. of Public Works, Village Hall, Glen- 
coe, 111. 

Willigerod, W, D. (1913) City Engr., City Hall, East Orange, N. J. 

Wilson, Carl F. (1938) Supt., Dept, of Public Works, City Hall, 
Corning, N. Y. 

Wilson, Joseph Hull (1936) Engr., Solvay Sales Corp., 2240 Lake Road 
Blvd., N. W., Canton, Ohio. 

Wing, Frederick K. (1938) City Engr., 501 City Hall, Buffalo, N. Y. 

Winship, Wilbur H. (1930) Street Comr., Room 5, City Hall, In- 
dianapolis, Ind. 

Wise, B. A* (1916) Bradford, Pa. 

Wolfe, Thomas F. ( 1924) Research Engr., The Cast Iron Pipe Research 
Assn., 122 S. Michigan Ave., Chicago, 111 . 

Wolfinger, Wellington R. (1918) Contractor & Engr., Curren Terrace, 
Norristown, Pa. 

Wolman, Abel (1921) Chairman, Natl. Water Resources Com., Prof., 
Sanitary Eng., Johns Hopkins University, Homewood, Baltimore, Md. 

Wood, E. A. (1927) Street Cleaning & Scavenging Div., Dept, of Health, 
City Hall Annex, Winnipeg, Manitoba, Can. 

Wood, Gar, Industries, Inc. (ASSOC.-1928) 7924 Riopelle St., Detroit, 
Mich. 

Wood, L. A. S. (ASSOC.-1921) Chief Lighting Engr., Westinghouse 
Electric & Mfg. Co., 1216 W. 58th St., Cleveland, Ohio, 
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Wooten, William R, (1940) City Engr., City Hall, Tulsa, Okla. 

Wrenn, Lewis M. (1935) City Engr., City Hall, Pontiac, Mich. 

Wyler, Albert G* (1937) Principal Asst. City Engr., City Hall, New 
Orleans, La. 

Xanten, William Albert (1936) Supervisor, City Refuse Div., Eng. 

Dept., District Bldg., Washington, D. C. 

Yocom, Stanley (1932) Chief of Architecture & Eng., Board of Public 
Education, 405 West School House Lane, Germantown, Philadelphia, 
Pa. 

Young, Howard C. (1931) 10 Genesee Parkway, Cuba, N. Y. 
Zollweg, Herbert A. (1937) Asst. Engr., Div. of Eng., Dept, of Public 
Works, 52 City Hall, Rochester, N. Y. 



Geographical Distribution 
of Members 

ALABAMA 

Birmingham — Byrum, George R. (Jr.), Street Comr., 401 City Hall. 
Caldwell, Wallace L., Pres., Alabama Asphaltic Limestone Co., Liberty 
Life Bldg. 

Hawkins, A. J., Civil Engr,, 4020 9th Court So. 

Ireland, C. Eugene, Pres., Birmingham Slag Co., 2019 Sixth Ave., N. 
Morgan, J. W., Comr. of Public Improvements, City Hall. 

Webb, J. D., City Engr., City Hall. 

Huntsville — ^Ford, F. H., Pres., City Council, P. O. Box 84. 

Mobile — ^Fisher, Harry L., City Engr., City Hall. 

Montgomery— Garrett, Roy Stuart, Asst. City Engr., City Hall. 

CALIFORNIA 

Berkeley — Goodridge, Harry, City Engr. & Supt. of Streets, City Hall. 
Burlingame — Haydock, Winters, 1372 Vancouver Ave. 

Fresno — ^Tocchini, Ralph P., Supt. Waste Disposal, 1926 Tuolumne St. 

Vincenz, Jean L., Comr. Public Works & City Engr., City Hall. 
Glendale — Skinner, John F., Cons. Engr., 1610 Idlewood Rd, 

Long Beach — ^Fowler, W. S., Supt. of Sanitation, 2426 Chestnut St. 

Los Angeles — Aldrich, Lloyd, City Engr., 600 City Hall. 

Lyle, John M., Cons. Engr., Room 408, 650 S. Spring St. 

National City — ^Ireland, C. B., City Engr. & St. Supt., City Hall. 
Oakland — ^Frickstad, Walter N., City Engr., 803 City Hall. 

Ribal, Raymond R., Designing Draftsman, Dept, of Eng., City Hall. 
Pasadena — Hincks, Harvey W., City Engr. & Supt. of Streets, 21 1 City 
Hall. 

San Francisco — Ratcliffe, Robert C., 2395 Francisco St. 

Wilder, A. D., Director, Dept, of Public Works, 260 City Hall. 

CONNECTICUT 

Bridgeport — Brewster, Peter, Director of Public Works, 18 City Hall. 
Fairfield — Butzko, Stephen E., Supervisor Roads & Bridges, Town Hall. 
Hartford — ^Peck, Leon F., Supt, of City Streets & Supt. Highways, 
Metropolitan District, Hartford County, Municipal Bldg. 
Middletown — Cannon, Samuel C., Supt. Public Works, Municipal Bldg. 
New Haven — Wilcox, Paul B., Executive Director, New Haven Tax- 
payers, Inc., 839 Chapel St. 

Sou^ Norwalk — ^Jennings, Irving C., Pres., Nash Eng. Co. 

DELAWARE 

Wilmington — ^Koester, Edwin F., Survey & Traffic Engr., 414 W. 22nd 
St. 

Maier, Harry L., Chief Engr., Street & Sewer Dept., 229 N. Connell St. 

2.QQ 
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DISTRICT OF COLUMBIA 

Washington — Baker, Jacob,, Pres., United Federal Workers of America, 
532-i7th St. 

Bird, Byron, Senior Engr., War Dept., 408 Quackenbos St., N. W. 

Bradley, James C., Asst. Supervisor, City Refuse, District Bldg. 

Brumbaugh, W. Vernon, Secy., National Lime Assn., 927-i5th St., 

N. W. 

Bulks, Lewis V., Consultant, Traffic & Transportation Projects, WPA, 
1900 F St., N. W. 

Chapin, Ralph S., Engr., Operation & Maintenance, Main Sewerage 
Pumping Station, 2nd 6c N St., S. E. 

Clark, Elmer W., Acting Comr. PWA, 800 21st St., N. W. 

Clemmer, H. F., Engr. of Materials, District Bldg. 

Crum, Roy W., Director, Highway Research Bd., 2101 Constitution 
Ave. 

Drew, Howard Stebbins, Asst, to Director of Census, Dept, of Com- 
merce, 1st & M Sts., N. E. 

Fellows, Perry A., Asst. Chief Engr., WPA, 1937 38th St. 

Fitzpatrick, F. Stuart, Mgr., Construction 8c Civic Development Dept., 
U. S. Chamber of Commerce, 1615 H St., N. W. 

Foreman, Herbert E., Asst. Managing Director, Associated General 
Contractors of America, Munsey Bldg. 

Hannum, Erwin C., 1631 S St., N. W. 

Hardey, Robert W., Technical Secy., Public Works Committee, Nad. 
Resources Planning Bd,, N. Interior Bldg. 

Hedder, Robert S., Cons. Engr. for Aeronautics, 1420 21st, N. W. 

Krohne, Arthur D,, Asst. Civil Engr., U. S. Coast Guard, 51 Carroll 
Ave., Takoma Park. 

Love, H. J., Mgr., National Slag Assn., 644 Earle Bldg. 

Marsh, Burton W., Director, Safety 6c Traffic Eng. Dept., Am. Auto- 
mobile Assn., Pennsylvania Ave. at 17th St. 

Maxcy, Charles J., Director, Finance and Accounts, U. S. Housing 
Authority, 1629 Columbia Rd., N. W. 

Mulvihill, Frances J., Consultant; Planner; Coordinator, 1028 Con- 
necticut Ave., N. W. 

Randall, Robert H., Consultant, Nad. Resources Planning Bd., N. 
Interior Bldg. 

Rigsby, R. W., Executive Officer, Farm Credit Administration, 1300 
E St., N. W. 

Stone, Donald C., Asst. Director, Div. of Administrative Management, 
Bureau of Budget, Executive Office of the President. 

Stupka, Peter J., Traffic Engr., Div. of Professional Projects, WPA, 
Auditorium, 19th 6c E Sts., N. W. 

Upham, Charles, Secy. & Engr.-Director, Am. Road Builders Assn., 
Nad. Press Bldg. 

Waite, Henry M., Chairman, Public Works Committee, Nad. Re- 
sources Planning Bd., Brighton Hotel. 
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Walker, Stanton, Director of Eng., Natl. Sand & Gravel Assn., Mimsev 
Bldg. 

Xanten, William Albert, Supervisor, City Refuse Div., Eng. Dept., 
District Bldg. ^ 

FLORIDA 

Gainesville — Brown, Charles Carroll, Cons. Engr., Hibiscus Park Blvd., 
Route 2. 

Jacksonville — Sheddan, W. E., City Engr., City Engrs.’ Bldg. 

Simons, George W. (Jr.), Cons. Municipal Engr., Hildebrandt Bldg. 

Ulsch, Nowlan M., Asst. Supt., Street Cleaning, Garbage Collection & 
Disposal Dept., 5th & Cleveland Sts. 

Miami — ^Nichols, Charles S., 2386 S. W. 13th St., City Hall. 

Sydow, William, Director of Public Service, City Hall. 

Pensacola — Semmes, Oliver J. (Jr,), City Engr., City Hall. 

St. Petersburg — ^Lee, Frank O., Director of Public Works, City Hall. 

GEORGIA 

Athens — Beacham, J. G., Supt. Water Works, City Engr., City Hall. 

Atlanta — Cates, H. J., Chief, Sanitary Dept., 603 City Hall. 

Hansell, William A., Asst. Chief of Construction & Engr. of Sewers, 
737 Woodland Ave., S. E. 

Hicklin, R. G., Mgr. Municipal Eng. Dept., Robert & Company, Inc., 
706 Bona Allen Bldg. 

Wagner, C. F., Chief Engr., J. B. McCrary Co., 22 Marietta St. Bldg. 

Columbus — Graddy, J. M., Supt. of Public Works, 1401 loth Ave. 

ILLINOIS 

Aurora — ^Austin- Western Road Machinery Co., 601 Farnsworth Ave. 

Berwyn — ^Kearney, John J., Cons. Municipal Engr., 3136 Maple Ave. 

Pav, Anton, Comr. of Public Works, 6700 W. 26tli St. 

Canton — ^Kleinsteiber, John, City Engr., City Bldg. 

Chicago — ^Anderson, A. M., Vice-Pres. & Treas., Elgin Corp., 100 N. 
LaSalle St. 

Anderson, Arvid Anton, Mgr., Highways & Municipal Bureau, Port- 
land Cement Assn., 33 W. Grand Ave. 

Barton, George W., Director, Safety & TraflSc Eng., Chicago Motor 
Club, 66 E. Water St. 

Baylis, J. R., Physical Chemist, Bureau of Eng., 1643 

Bigler, Hugh P., Director, Rail Steel Bar Assn., 228 N. LaSalle St. 

Buder, Joseph J., Supt., Bureau of Streets, 408 City Hall. 

Consoer, Arthur Wardel, General Mgr., Consoer, Townsend & Quinlan, 
21 1 W. Wacker Dr. 

DeBerard, W. W., Assoc. Editor, “Engineering News-Record,” 520 
N. Michigan Ave. 

DeLeuw, Charles E., Pres., Charles E. DeLeuw & Co., 20 N. Wacker 
Dr. 
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Doyle, Roscoe C., Regional Project Auditor, PWA, Room 1441-20 N. 
Wacker Dr. 

Fixmer, Hugh J., Dept. Streets & Electricity, 207 City Hall. 

Flood, Walter H., Cons. Chemical Engr., Roads, Pavements, Inspec- 
tion & Testing of Matls. & Structures, 822 E. 42nd St. 

Galligan, William J., Div. Supt., Bureau of Streets, 2840 S. Calumet 
Ave. 

Gayton, Loran D., City Engr., City Hall. 

Greeley, Samuel A., Greeley & Hansen, Cons. Engrs., Suite 1700, 
6 N. Michigan Ave. 

Hancock, Edwin, Cons. Municipal Engr., 1509 Jackson Blvd. 

Hansen, Paul, Greeley & Hansen, Suite 1700, 6 N. Michigan Ave. 
Heald, Henry Townley, Pres., Armour Institute of Technology, 3300 
Federal St. 

Hebden, Norman, Asst. Director, Am. Public Works Assn., 1313 E. 
60th St. 

Hempelmann, W. L., Engr., Asphalt Sales Dept., The Texas Co., 332 
S. Michigan Ave. 

Herring, Frank W., Executive Director, Am. Public Works Assn., 1313 
E. 6odi St. 

Howson, L. R., Cons. Engr., Alvord, Burdick & Howson, 20 N. 
Wacker Dr. 

International Harvester Company, 180 N. Michigan Ave. 

Laphen, Morris, District Supt., Bureau of Streets, 2840 S. Calumet Ave. 
Leake, George E., Ward Supt., Bureau of Streets, 208 S. Racine 
Ave. 

Lovett, Frank Wm., Sanitary Engr., Link-Belt Co., 300 W. 39th St. 
Lovewell, Maurice N., 7631 Luella Ave. 

Loving, M. W., Secy., Am. Concrete Pipe Assn., 33 W. Grand Ave. 
Mallery, Earl D., Executive Director, Am. Municipal Assn., 1313 E. 
60th St. 

Nilles, Philip C., Supt. of Equipment, Bureau of Streets, 2324 S. 
Ashland Ave. 

Pearse, Langdon, Sanitary Engr., Sanitary Dist. of Chicago, 910 S. 
Michigan Ave. 

Pinel, Stanley I., Research Director, Am. Public Works Assn., 1313 E. 
6otii St. 

Ridley, Clarence E., Executive Director, International City Managers’ 
Assn., 1313 E. 60th St. 

Robinson, David L., Jr., Executive Director, Public Administration 
Service, 1313 E. 60th St. 

Schafmayer, A. J., Engr., Bd. of Local Improvements, 207 City Hall. 
Schlenz, Harry E., Vice-Pres. & Sales Mgr., Pacific Flush-Tank Co., 
4241 Ravens wood Ave. 

Scott, Robert G., Vice Pres. & Cons. Engr., Clay Products Assn., in 
W. Washington St. 

Shaw, Walter A., Cons. Engr., 30 N. LaSalle St. 
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Skidmore, Hugh W., Pres., Chicago Testing Lab., Inc,, 536 Lake 
Shore Dr. 

Vagtborg, Harold, Prof. Sanitary & Municipal Eng., Director, Research 
Foundation, Armour Institute of Technology, 3300 Federal St. 

Van Trump, Isaac, Director, Van Trump Testing Lab., 329 S. Wood 
St. (also 218-223 Termini Warehouse Bldg., Litde Rock, Ark.) 

White, Linn, 7708 S. Luella Ave. 

Wolfe, Thomas F., Research Engr., The Cast Iron Pipe Research Assn., 
122 S. Michigan Ave. 

Cicero — Krupicka, Anton J., Comr., Dept, of Public Works, 5520 W, 
Cermak Rd. 

Decatur — ^Fox, Carl, City Engr., City Hall. 

Hughey, Beecher, Comr. of Streets & Public Improvements, City Hall, 

Elgin — ^Elgin Sweeper Company, 5 Oak St. 

Evanston — ^Hathaway, A. S., Asst. Prof., Northwestern Technological 
Institute, 1930 Sherman Ave. 

Moring, James F., Acting City Engr., City Hall. 

Polk, Wesley W., Comr. Public Works, Comr. Streets & Supt. Water 
Dept., City Hall. 

Glencoe — ^Williams, James A., Supt. of Public Works, Village Hall. 

Kewanee — ^Fischer, Nicholas, City Engr., City Hall. 

La Grange — Greenlee, B. I., Comr. of Public Works, City Hall. 

Tillson, George W., 320 S. Waiola Ave. 

Oak Park — ^wSils, C. A.^ Comr. Public Works, Village Hall. 

Peoria — Grimes, Kenneth D., Mgr. Public Affairs Div., Peoria Assn, of 
Commerce, 

McKiernan, John F., Comr. of Public Works, 306 City Hall. 

Sitzler, John B., Prin. Asst, Engr., 21 1 Springdale Ave. 

Wetzler, Thomas, City Engr., 308 City Hall. 

Springfield — ^Ward, James E., Asst. Highway Engr., 111 . Div. of High- 
ways, Construction Dept., Centennial Bldg. 

Urbana — ^Talbot, A. N., Prof, of Municipal & Sanitary Eng., Emeritus, 
University of Illinois. 

Waukegan — Bleck, H. B., City Engr. & Supt. of Water Works No. i, 
City HaU, 

Winnetka — ^Anderson, Robert L., Supt. of Public Works, Village Hall. 

INDIANA 

Bloomington — Carman, H. Victor, City Civil Engr., City Hall. 

Stapleton, John T., 325 S. Rogers St. 

East Chicago — Bieker, Lawrence W., Structural Engr., The Graver 
Corp. 

Gary — (^ttingham, W. P., City Engr., City Hall. 

Johnson, Charles E., Street Comr., City Hall. 

Hammond — Carpenter, Carl B,, Asst. Engr., Charles H. Hurd, Cons. 
Engr., 5618 Calumet Ave. 

Indianapolis — Curry, John R., 4019 Carrollton Ave. 

Winship, Wilbur H., Street Comr., Room 5, City Hall. 
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Michigan City — ^Frame, Richard P., Cons. Engr., 509 Warren Bldg. 
South Bend — ^Paulson, D. O., Pres., Municipal Supply Co., 2508-18 S. 
Main St. 


IOWA 

Davenport — Graham, Ralph C., Supt. Construction & Public Works, 
City Hall. 

Des Moines — ^Patzig, Monroe L., Testing Engr., Patzig Testing Labora- 
tories, 2215 Ingersoll Ave. 

Iowa City — ^Bartow, Edward, Prof., Head of Dept, of Chemistry & Chem- 
ical Eng., State University of Iowa. 

Marshalltown — Anderson, C. J., City Engr., City Hall. 

KANSAS 

Salina — ^Hopkins, Elmer W., City Engr., City Hall. 

Topeka — ^Baldry, William Earnest, City Engr., 1206 W. 13th St. 

Wichita — Brockway, P. L., City Engr., City Hall. 

KENTUCKY 

Covington — ^McCartt, L. E., City Engr., City Bldg. 

Lexington — Guyn, J. White, Construction Engr., 375 Aylesford St. 

McGruder, M. J., City Engr., City Hall. 

Louisville — ^Webb, Curtis C., Director, Municipal Research & Service, 
200 City Hall. 

LOUISIANA 

Cameron — Davis, P. M,, Engr. Inspector, PWA, P. O. Box 73. 

New Orleans — Billingsley, Frederic N., Cons. Engr., Billingsley Eng. 
Co., Interstate Bank Bldg. 

Earhart, Fred A., Comr. of Public Utilities, City Hall. 

Earl, George G., Cons. Engr., Earl Eng. Co., Whitney Bank Bldg. 

Gaidry, Harold L., Chief Engr., Gas Dept., New Orleans Public Service 
Inc., 317 Baronne St. 

Godat, David W., Maintenance Engr., Dept, of Public Works, 18 City 
Hall. 

Guillot, Albert H., Roadway Engr., New Orleans Public Service, Inc., 
1423 Adams St. 

Haulard, M. V., Supt., Municipal Repair Plant, 4154 Therville St. 

Hoots, Paul F., Asst, to Pres., New Orleans Public Service, Inc., 317 
Baronne St. 

Kdorer, John, Cons, & Planning Engr., Sewerage & Water Bd., 526 
Carondelet St. 

Kohnke, R. B., Asst. State Engr., Bd. of State Engrs., 207 New Orleans 
Court Bldg. 

Kuhn, Robert J., Cons. Engr., Electrolysis & Corrosion, 1644 Canal 
Bank Bldg. 

Marks, Nathaniel L. (Jr.), City Engr., 21 City Hall. 
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Meade, Harold E., Vice-Pres., New Orleans Public Service, Inc., 317 
Baronne St. 

Myers, Ernest S., Vice-Pres., New Orleans Public Service, Inc., 317 
Baronne St. 

Naquin, Arthur J., Transportation Engr., New Orleans Public Service, 
Inc., 317 Baronne St. 

Paterson, A. B., Pres., New Orleans Public Service Inc., 317 Baronne St. 

Quinlan, Patrick H., Drainage Engr., Sewerage & Water Board, 526 
Carondelet St. 

Rainville, Walter S, (Jr.), Railway Dept., New Orleans Public Service 
Inc,, 317 Baronne St. 

Reilly, James L., Deputy Comr. of Public Works, 18 City Hall. 

Schneider, Carl, Cons. Engr., 7711 Plum St. 

Skelly, Joseph P., Comr. of Public Property, City Hall Annex. 

Wyler, Albert G., Principal Asst. City Engr., City Hall. 

Shreveport — Barnes, H. E., City Engr., City Hall. 

MAINE 

Portland — Hunt, Edward M., Comr. of Public Works, City Engr., City 
Hall. 


MARYLAND 

Baltimore — Biser, D. Benton, Director & Secy., Com. on Governmental 
Efficiency & Economy, Inc., Mercantile Trust Bldg. 

Carter, Henry L., Pres., Westport Paving Brick Co., Westport. 

Elliott, George H. (Jr.), Assoc. Engr., Bureau of Street Cleaning, 602 
Municipal Bldg. 

Keefer, Clarence E., Assoc. Engr,, 1918 Mt. Royal Terrace, 

Perring, Henry G., Cons. Engr., Perring & Remington Co., 10 W. 
Chase St. 

Requardt, G. J., Cons. Engr., Whitman, Requardt & Smith, Biddle St. 
at Charles, 

Smith, Nathan L., Cons. Engr., 1201 St. Paul St. 

Whitman, Ezra B., Cons. Engr., Whitman, Requardt & Smith, also 
Chairman, Maryland State Roads Com., W. Biddle St. at Charles. 

Wolman, Abel, Chairman, Nad. Water Resources Com., Prof. Sani- 
tary Eng., Johns Hopkins University, Homewood. 

Salisbury — ^Dallas, Harry A., Camden Ave., Extended. 

Gardner, Clarke, City Engr., City Hall. 

MASSACHUSETTS 

Boston — ^Aloff, Abraham M., Civil Service Examiner, Room 152, State 
House. 

Barbour, Frank A., Cons. Engr., 1119 Tremont Bldg. 

Eddy, Harrison P. (Jr.), Cons. Engr., Metcalf & Eddy, 1300 Statier 
Bldg. 

Farwell, Carroll A., Fay, Spoflord & Thorndike, ii Beacon St. 

Marston, Frank A., Partner, Metcalf & Eddy, 1300 Stader Bldg. 
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Moe, Gustave A., General Field Supervisor, Public Administration 
Service, ii Beacon St. 

Warren, George C., Director, Executive Committee, Warren Bros. Co., 
P, O. Box 1869. 

Warren, Ralph L., Vice-Pres., Treas. & Director, Warren Bros. Co., 
P . 0 . Box 1869. 

Weston, Robert Spurr, Cons. Engr., Weston & Sampson, 14 Beacon St. 

Brookline — Olmsted, Frederick Law, Landscape Architect, Olmsted 
Bros., 99 Warren St. 

Varney, Henry A., Town Engr., 25 Town Hall. 

Cambridge — Sharpies, Philip P., Cons. Engr., 17 Farrar St. 

New Bedford — Hodson, Edward T., Comr. of Public Works, 313 
Municipal Bldg. 

Springfield — ^Phillips, Cornelius W., Supt., Dept, of Streets & Eng., 36 
Court St. 


MICHIGAN 

Ann Arbor — ^Ayres, Louis Evans, Ayres, Lewis, Norris & May, 506 
Wolverine Bldg. 

Olson, Herbert A., Mich. Municipal League, 205 S. State St. 

Sandenburgh, George H,, City Engr., City Hall. 

Bay City — ^Nelson, J. Harry, City Mgr., City Hall. 

Birmingham — Corson, H. H., City Engr. & Treas., Municipal Bldg. 

Coldwater — ^Terrill, R. V., City Engr., City Hall. 

Dearborn — Coburn, De Witt M., Asst. Supt., Dept, of Public Works & 
Eng., 7745 Freda Ave. 

Greene, Clark M., Comr. Public Works & Eng., 13615 Michigan Ave, 

Outzen, A. N., Supt. River Rouge Plant, Michigan Consolidated Gas 
Co., & Supt., Natural Gas Receiving Station, P. O. Box 96. 

Storrer, Fredrick R,, City Engr., Municipal Bldg. 

Detroit — ^Beyster, Henry E., 1144 Kensinton Ave. 

Brown, Prescott G,, Senior Partner, Mason L. Brown & Sons, Civil 
Engrs., 120 Madison Ave. 

GoodeU, Paul Homer, Radiant Heat Div., C. M. Hall Lamp Co., 1035 
Hancock Ave. E., Detroit, Mich. 

Hubbell, Clarence W,, Pres., Hubbell, Roth & Clark, Inc., Cons. Engrs., 
2640 Buhl Bldg. 

Lenhardt, Laurence G., Supt. & General Mgr., Bd. of Water Comrs., 
506 Water Bd. Bldg., 735 Randolph St. 

Thompson, George R., City Engr., City Hall. 

Warner, C. D., Supt. Municipal Waste, 104 City Hall. 

Wood, Gar, Industries, Inc., 7924 Riopelle St. 

Escanaba — ^Aronson, A. V., City Engr., City Hall. 

Ferndale — Goodspeed, Roy F., City Engr. & City Assessor, 21203 Wood- 
ward Ave. 

Flint — ^Pollock, James R., City Mgr. & Director of Public Works & Utili- 
ties, City Hall. 

Grand Rapids — Christ, Edward H., Civil & Cons. Engr., Norris Bldg. 
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Highland Park— Moorhouse, John H., Supt., Dept, of Public Service, 
30 Gerald Ave. 

Whitsit, Lawrence C., City Engr., 30 Gerald Ave. 

Iron Mountain— Wallner, George, City Engr. & Supt. Water Works 
City Hall. ’ 

Jackson — Biery, John M., City Engr., City Offices. 

Kalamazoo — Andrus, Harold L., City Engr., City Hall. 

Lansing — ^Jacka, Samuel C., City Engr., City Hall. 

Kennedy, G. D., Deputy Comr., in Charge of Business Administration, 
State Highway Dept. 

Mickle, D. Grant, Traffic & Safety Engr., Michigan State Highway 
Dept. 

Monroe — ^Neis, Robert E., City Director, City Hall. 

Musikegon Heights— Liddle, George R, City Supt. & City Engr., City 

Niles — ^Taggett, Vernon N., City Engr., P. O. Box 167. 

Owosso — Raymond, Nelson I., 610 Pine St. 

Pontiac — ^Wrenn, Lewis M., City Engr., City Hall. 

Portland — Jenkins, Frank L., City Engr., Municipal Bldg. 

Saginaw — ^Eckert, Alfred, Director of Public Works, 3 Jefferson Court. 
Stambaugh — ^Looney, William Henry, City Engr., 517 Jefferson Ave. 
Wyandotte — ^Liddle, F. W., City Engr., City Hall. 

Ypsilanti — Older, T. Fred, Mgr. of Public Utilities, 125 W. Michigan 
Ave. 


MINNESOTA 

International Falls — ^Frohrip, E, M., City Engr., Box 4S. 
Minneapolis — Dutton, E. R., Paving Engr., 3240 Dupont Ave., S. 
Nygard, Carl O., Supt. of Incineration, Riverside Destructor, 2850 
20th Ave., S. 

Paul, Frederick T., City Engr., 203 City Hall. 

Traeger, S. A., Supt., Sanitation Dept., City Hall. 

St. Paul — Rosen, Milton, Comr, of Public Works, also Corporate Secy., 
Minneapolis-St. Paul Sanitary Dist., 234 Court House. 

Shepard, George M., Chief Engr., Dept, of Public Works, 234 City 
Hall. 


MISSOURI 

Clayton — Berry, William C., Cons. Engr., 33 N. Meramec Ave. 
Ferguson — ^Thatcher, E. Fusz, City Engr., City Hall. 

Kansas City — ^Hyland, N. W., Asst. Director of Public Works, City 
Hall. 

Learned, Albert P., Engr., Black & Veatch, 4706 Broadway. 

Murray, Matt S., Missouri Work Projects Administrator, 5800 Wyan- 
dotte. 

Samuel, T. D. (Jr.), Chief Engr. & Supt. Water Dept., 442 W. 68th St. 
Veatch, N. T. (Jr.), Black & Veatch, Cons. Engrs., 4706 Broadway. 



3 o8 public works ENGINEERS' YEARBOOK 

St, Louis — Barrett, Andrew E., Construction, Technical, Cons. & Re- 
search Engr., Busman Mfg. Co., 4353 Forest Park Blvd. 

Bloss, Erwin E., 1312 International Office Bldg. 

Brooks, Robert B., Cons. Engr., & Member, Mo. State Highway Com., 
1501 Mart Bldg. 

Brown, Guy, Engr., Sewer Design, City Hall. 

Eschbach, Russell S., 5244 Ridge Ave. 

Hawkins, C. L., Supt., Maintenance of Way, St. Louis Public Service 
Co., 3869 Park Ave. 

Horner, W. W., Cons. Engr. & Prof. Municipal & Sanitary Eng., 
Washington University, 1312 International Office Bldg. 

Law, Leroy M., 455 Paul Brown Bldg. 

McDevitt, Frank J., Director, Streets & Sewers, City Hall. 

Miller, C. H., Mgr., Vitrified Dept., Laclede Christy Clay Products 
Co,, 1711 Ambassador Bldg. 

Paffrath, Ernest H., Asst. Sewer Comr., 2322 Clark Ave. 

Sammelman, C. W. S., Secy. The Engineers’ Club of St. Louis, 4359 
Lindell Blvd. 

Shifrin, Hymen, Cons. Engr., 1312 International Office Bldg. 

University City — ^Heimbuecher, Walter A., City Engr., City Hall. 

Keman, Francis F., Office Engr., City Engineer’s Office. 

Webster Groves — Clayton, John B. (Jr,), City Engr., City Hall. 

Renard, Eugene Charles, Res. Engr. Inspector, PWA, 480 Oakwood. 

MONTANA 

Billings — Chrysler, K. L., City Engr,, City Hall. 

NEBRASKA 

Lincoln — ^Erickson, D, L., Director Parks, Public Property & Improve- 
ments, City Hall. 


NEW HAMPSHIRE 

Nashua — Tolies, William H., Supt. of Streets, Municipal Bldg. 

NEW JERSEY 

Ampere — Ahrens, Herman F. (Jr.), Treas., Lock Joint Pipe Co., P, O. 
Box 21. 

Atlantic City — Casey, William F. (Major), City Comr., Dept, of Public 
Works, City Hall. 

Bloomfield — Baechlin, Ernest, Civil Engr., 35 Lackawanna Place. 
Camden — Hartmann, Frank J., Directory of Public Works, City Hall. 
Cranford — McLaughlin, T. J., Township Engr., Township Rooms. 
East Orange — Vogt, Carl G., Supt. Maintenance & Repair, Street Dept., 
City Hall. 

Willigerod, W. D., City Engr., City Hall. 

Eli2abeth — Collins, Thomas E., City Engr., City Hall. 

Englewood — ^Hartley, G. Russell, City Engr., Municipal Bldg. 
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Garfield — Gabriel, John, Mayor, 422 Boulevard. 

Noack, Arthur, State Director, N. J. Geodetic Control Survey; Cons. 
Engr., 60 OuOTater Lane. 

Glen Ridge— Eschenfelder, Andrew, Borough Engr., Municipal Bldg. 

Jersey City — Heide, Joseph (Jr.), 886 Summit Ave. 

Kearny — Brokaw, Arthur, Town Engr., 853 Kearny Ave. 

Linden — ^Davison, James Frederick, City Engr., City Hall. 

Millburn— Daly, Albert F., Supervisor of Public Works, Town Hall. 

Montclair — Hayden, Jackson B., Town Engr., Municipal Bldg. 

Weaver, Stuart M., Executive Asst, to Director of Public Works, & 
Supt. of Water Bureau, City Hall. 

Newark— Andress, George W., Engr. in Charge, Bureau of Streets, City 
Hall. 

Blackwell, W. T., General Lighting Rep., Public Service Electric & 
Gas Co., 80 Park Place. 

Colwell, Curtis C., Asst. County Engr., County of Essex, Hall of 
Records. 

Costello, James W., Chief Engr., Dept. Public Affairs, City Hall. 

Decher, Edward P., Asst. Secy. & Purchasing Agent, Joint Sewer Com., 
City Hall. 

Doremus, Goline, Deputy Chief Engr., Dept. Public Affairs, City Hall. 

Flockhart, John S., Principal Asst. Engr., Bureau of Street Cleaning, 
City Hall. 

Francisco, Ellsworth, Engr. in Charge, Bureau of Lighting, City Hall. 

Hamilton, Lewis C., Asst. Engr., Dept, of Public Affairs, 55 Lincoln 
Ave. 

Philips, James H., Chief Engr., Essex County Park Com., 115 Clifton 
Ave. 

Rankin, E. S., Div. Engr., Div. of Sewers, City Hall. 

New Brunswick — Richardson, Frederick F., Director of Public Works, 
City Hall. ^ 

Passaic — Martini, Nicholas, Director of Public Works, Municipal Bldg. 

Perth Amboy — ^Booz, Louis P., Cons. Engr., 263 Madison Ave., and 
50 E. 42nd St., New York, N. Y. 

Jennetty, Adam, Street Comr., City Hall. 

Union — ^Moore, Thomas William (Jr.), Supervisor, Township of Union, 
Municipal Offices. 

NEW YORK 

Albany — ^Herzog, Lester W., Upstate New York Administrator, WPA, 
Old Post Office Bldg. 

Maxwell, Charles W., Pres., Albany Gravel Co., Inc., Loudonville Rd. 

Smith, Benjamin Le Compte, Cons. Engr., ’hitman, Requardt & 
Smith, II N. Pearl St. 

Auburn — ^Tehan, Joseph J., Cons. Engr., 120 Flint Bldg. 

Binghamton — Giles, J. A., City Engr., City Hall. 

Buffalo — ^Wing, Frederick K., City Engr., 501 City Hall. 

Coming— brake, W. O., Supervising Engr., WPA, 35 E. 4th St. 
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Wilson, Carl F,, Supt., Dept. o£ Public Works, City Hall. 

Cuba — ^Young, Howard C., lo Genesee Parkway. 

Dunkirk — Walter, Albert G., City Engr., City Hall. 

Garden City — ^Rogers, Allan H., Supt. of Public Works, no yth St. 

Glens Falls — Schreiner, W. R., District Sanitary Engr., 46 Garfield. 

Great Neck — Soper, George A., Cons. Engr., Middle Neck Rd. 

Hollis^ Long Island — Solan, Cyril }., Testing Engr., 8844 ^S^th St. 

Kenmore — Giesey, Jesse K., Resident Engr., Greeley & Hansen, 31 Lowell 
Rd. 

Kingston — ^Norton, James G., City Engr., City Hall. 

Larchmont — ^Richards, Arthur, Engr. Exec., Municipal Bldg. 

Long Island City — ^Perrine, J. Franklin, Engr. of Sewers, Borough of 
Queens, Borough Hall. 

Middletown — Gates, Justin F., Comr. of Public Works, 26 Common- 
wealth Ave. 

New Rochelle — ^Fearing, Albert J., Director of Public Works, City Hall. 

Hughes, Charles A., Office Engr., City Hall. 

New York — ^Bachmann, Frank, Mgr., Sanitary Eng. Division, The Dorr 
Co., 570 Lexington Ave. 

Christie, G. R., Mgr., Asphalt Sales Dept., Socony-Vacuum Oil Co., 
Inc., 26 Broadway. 

Cleary, Edward J., Assoc. Editor, “Engineering News-Record,” 330 
W. 42nd St. 

Cleveland, H. Burdett, Cons. Sanitary Engr., 452 Fifth Ave. 

Dow, A. W., Pres., A. W. Dow, Inc., 801 Second Ave. 

Edwards, Dean G., Cons, Engr., Borough (Pres.) Manhattan, Munici- 
pal Bldg. 

Elgin Corporation, The, 501 Fifth Ave. 

Emerson, C. A., New York Rep., Gascoigne & Associates, Woolworth 
Bldg. 

Enslow, Linn H., Vice-Pres. & Editor, “Water Works & Sewerage,” 
155 E. 44th St. 

Fanner, Homer G., Technical Service Director, Universal Adas Cement 
Co., Chrysler Bldg., 135 E. 42nd St. 

Folwell, A. Prescott, Editor, “Public Works,” 310 E. 45th St. 

Greenawalt Engineering Company, Inc., 405 Lexington Ave. 

Gulick, Luther, Director, Institute of Public Administration, 261 Broad- 
way. 

Helm, J. S., Mgr., Asphalt Sales Dept., Standard Oil Co. of N. J., 26 
Broadway. 

Hochstadter, Irving, Pres. & Technical Director, Stillman & Van Siclen, 
Inc., & Hochstadter Laboratories, Inc., 254 W. 31st St. 

Hubbard, Prevost, Chemical Engr., The Asphalt Institute, 801 Second 
Ave. 

Kendall, Theodore Reed, Eng. Editor, “The American City Magazine,” 
470 Fourth Ave. 

Kershaw, William H., Mgr. Sales Dept., The Texas Co., 135 E. 42nd 
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Ketcham, Clarence H., Chief Supervising Sta. Engr., Dept, of Sanita- 
tion, 125 Worth St. 

La Guardia, F. H., Mayor, City Hall. 

Leibowitz, David, Asst. Engr., Pres., Borough of Bronx, Div. of De- 
sign, 910 Bronx County Bldg. 

McGrew, E. J. (Jr.), Deputy Conar. of Public Works, 1800 Municipal 
Bldg. 

Mann, Karl M., Pres., “Municipal Sanitation,” & “Water Works Engi- 
neering,” 24 W. 40th St. 

Martin, George E., Cons. Engr., The Barrett Co., 40 Rector St. 

Mohr, John, Dept, of Public Works, 1213 Throgmorton Ave., Bronx. 

“Municipal Sanitation,” 24 West 40th St. 

Ostrander, V. L., Asst. Mgr., Asphalt Sales Dept., Shell Oil Co., Inc., 
50 W. 50th St. 

Owen, Mark B., Vice-Pres., Nichols Eng. & Research Corp. of New 
York, 60 Wall Tower. 

Pennybacker, J. E., Managing Director, The Asphalt Institute, 801 
Second Ave. 

Potter, Alexander, Cons. Sanitary & Hydraulic Engr., 50 Church St. 

Raisch, William, Cons. Engr., 227 Fulton St. 

Ryder, Ely M. T., Way Engr., Third Ave. Railway Co., 2396 Third 
Ave. 

Saville, Thorndike, Dean & Prof, of Hydraulic & Sanitary Eng., New 
York University, Box 65, University Heights. 

Spencer, George P., Solvay Sales Corp., 40 Rector St. 

Stewart, S. W,, Pres., Ambursen Construction Co., 295 Madison Ave. 

Stilson, Alden, Pres., Morse-Boulger Destructor Co., 216 E. 45th St. 

Taylor, Henry W., Cons. Engr., ii Park Place. 

Velz, Clarence J., Prof. Sanitary Eng. & Head of Civil Eng. Dept., Man- 
hattan College. 

von Phul, William, Pres., Ford, Bacon & Davis, Inc., 39 Broadway. 

Oswego — Gill, J. Francis, Comr. of Public Works, City Hall. 

Poughkeepsie — ^Lawlor, Thomas F., Cons. Engr., 140 South Cherry St. 

Ridgewood — ^Walter Motor Truck Company, 1001-1019 Irving Ave., 
Queens. 

Rochester — Bryan, Hiram E., Asst. Engr., City Map Survey, Division 
of Eng., 242 City Hall Annex. 

Cramer, Harry P., Sales Engr., The Shelt Co., 241 Fair Oaks Ave. 

Ellis, Remington, Jr., Asst. Engr., Dept, of Eng., 486 S. Goodman St. 

Eustance, Harry W., Civil Engr., Eastman Kodak Co. 

Fisher, Edwin A., Cons. Engr. (retired), 30 Albermarle St. 

Howe, Henry L., City Engr., 52 City Hall. 

Hughes, H. Walter, Supervisor, Section Tests & Matls., 34 Court St. 

Knapp, Kenneth J., Asst. Engr., 52 City Hall. 

Kohler, H. R., Asst. Engr., 52 City Hall. 

Kopf, Herbert P., Asst. Engr., 54 Court St. 

Lawler, L. D., Asst. Engr., Dept, of Eng., 33 Glasgow St. 
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Lewis, John V., Director of Maintenance & Operation, Dept, of Public 
Works, 54 Court St. 

Marth, Oscar, Asst. Supervisor, Section Tests & Mads., Dept, of Public 
Works, 34 Court St. 

Marvin, Charles W., Asst. Engr., 52 City Hall. 

Matzat, Francis H., Asst. Engr., Div. of Eng., 52 City Hall. 

Miller, Edwin A., Supervisor of Maint., Dept, of Public Works, 54 
Court St. 

Morrison, Thomas J., 373 Grand Ave. 

Moulthrop, H. R., Asst. Engr., Dept, of Public Works, 34 Pinnacle Rd. 

Mulryan, David E., Asst. Engr., Dept, of Public Works, 426 Bay St. 

Oliver, Elmer L., Asst. Engr., Dept, of Public Works, 52 City Hall. 

Post, Ruden W., Supt. St. Lighting, 54 Court St. 

Reidenbach, Fred W., Asst. Engr., 52 City Hall. 

Roberts, W. H., Comr. of Public Works, 54 Court St. 

Rowe, Frank, Supt. of Motor Equipment of Public Works, 531 Frost 
Ave. 

Samenfink, Herman J., Supt. of Ash & Rubbish Collection, Dept, of 
Public Works, 54 Court St. 

Shafer, Howard M., Airport Mgr., Dept, of Commerce, 34 Court St. 

Smith, Meloy, Cons. Engr., 16 State St. 

Stucke, John, Supt. Garbage Collection, Dept, of Public Works, 99 
Versailles Rd. 

Vedder, Arthur L., Supt. of Surveys, Div. of Eng., Dept, of Public 
Works, 52 City Hall. 

Wagener, A. H., Director, Planning, Dept, of Commerce, 54 Court St. 

Walker, E. H., Structural Designer, City Engr’s. Office, City Hall 
Annex. 

Weller, W. Earl, Director, Rochester Bureau of Municipal Research, 
45 Exchange St, 

Zollweg, Herbert A., Asst. Engr., Div. of Eng., Dept, of Public Works, 
52 City Hall. 

St. Albans — Johnson, Andrew K., Engr. of Highways, Borough of 
Queens, New York City, 190-24 nth Rd. 

Scarsdale — ^Boniface, Arthur, Village Engr. & Mgr., P. O. Box 67. 

Schenectady — Cohn, Morris M., Sanitary Engr., City Hall, and Editor, 
“Municipal Sanitation.” 

Welch, Thomas H., Supervisor Waste Disposal, City Hall 

Syracuse — Ballantyne, George H., Comr. of Public Works, 208 City 
Hall. 

Keating, Charles S,, Cons. Engr., 400 City Hall. 

Mitchell, Louis, Dean of Eng, & Cons. Engr., College of Applied 
Science, Syracuse University. 

Sanborn, George H., Deputy Comr., Public Works, 315 DeForest 
Road. 

Troy — ^Dibert, Herbert M., Secy.-Treas., W. & L. E. Gurley, 514 Fulton 
St. 

Roche, Alfred E., Div. Engr., WPA, 1604 Peoples Ave. 
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Utica— DeWitt, Guy C., Asst. City Engr., ii Bonnie Brae. 

McKernan, Chas. A., Comr. Public Works, City Hall. 

Wellsville— Rowe, Ernest J., Supt., Water & Light Dept., no Maple Ave. 
White Plains— Halpin, Eugene (Jr.), Comr. of Public Works, City Hall. 
Yonkers— Murray, Edward J., Director of Public Works, City Hall. 
Phillips, James (Jr.), Supt., Incineration, Dept. Public Works, P. O. 
Box 4. 

Sheridan, Christopher J., Comr. Public Works & City Engr., 74 Briggs 
Ave. 


NORTH CAROLINA 

Asheville — ^Weir, Weldon, Director of Public Works, City Hall. 

Durham— Piatt, William M., Cons., Engr., Rm. 1205, in Corcoran St. 

High Point — Strickland, Samuel H., Director of Public Works, City 
Hall. 

Wilmington — ^Loughlin, J. A., City Engr., City Hall. 

NORTH DAKOTA 

Bismarck — ^MacDonald, David R., City Engr., City Hall. 

OHIO 

Canton — Barr, Warren L., Secy.-Treas., The Metropolitan Paving Brick 
Co. 

Shisler, John A., City Civil Engr., City Hall. 

Wilson, Joseph Hull, Engr., Solvay Sales Corp., 2240 Lake Road 
Blvd., N. W. 

Chillicothe — Hess, Edgar B., Civil Engr., 183 Plum St, 

Cincinnati — Brokaw, Charles E., Supt., Highway Maintenance Division, 
City Hall. 

Kortekamp, Harry G., Supervisor, Waste Collection Div., Dept, of 
Public Works, City Hall. 

Mejoynt, John A., General Mgr., Terminal Service Co., 716 First 
National Bank Bldg. 

Nunlist, H. A., Pres., J. A. Stewart Eng, Co., loii Traction Bldg. 

Root, J. Eugene, Director of Public Works, 104 City Hall. 

Rouse, Raymond J., Supervisor of Equipment, Dept, of Public Works, 
City Hall. 

Sauer, Anthony M., Supt. of City Workhouse, 3208 Colerain Ave. 

Taylor, Ralph C., Supt., Waste Collection Div., Room 350, City Hall. 

Van Lieu, Samuel E., Asst. Supt., Waste Collection Div., 350 City 
Hall. 

Cleveland — Coons, Perry T., Mgr., Electrical Wire Rope & Construc- 
tion Materials Dept., Am. Steel & Wire Co., Rockefeller Bldg. 

Evans, Miles E., Director of Public Service, 227 City Hall. 

Gascoigne, George B., Cons. Engr., 1140 Leader Bldg., & 1522 Wool- 
worth Bldg., New York, N. Y. 

Hoffmann, Robert, Cons. Engr., 51B City Hall. 
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Lawrence, Richard W., Asst. Comr, of Streets, City Hall. 

Pease, Fred A., Pres., F. A. Pease Eng. Co., 1211 Terminal Tower. 
Reid, Kirk M., Illuminating Engr., Nela Park Eng. Dept., General 
Electric Co. 

Sheets, Charles J., Street Comr., City Hall. 

Wood, L. A. S., Chief Lighting Engr., Westinghouse Electric & Mfg. 
Co., 1216 W, 58th St. 

Columbus — ^Maetzel, Paul W., City Engr., City Hall. 

Marker, James R., Civil Engr., Public Relations, Hartman Bldg. 
Reynolds, Harry J., 350 E. Weber Rd. 

Conneaut — ^Dunn, F. B., 309 Monroe St. 

Dayton — Cellarius, Frederick J., Cons. Civil Engr., Cellarius Eng. Bldg. 

Tatlock, M. W., Supt. Sewage Treatment, 2600 Salem Ave. 

Elyria — ^Powell, John M., City Engr., City Hall. 

Lakewood — ^Fisher, E. A., City Engr., City Hall. 

Lima — Gundlach, George C., Drainage Engr., Soil Conservation Serv- 
ice, 125 W. Elm St. 

Lorain — ^Alexander, Henry F., City Engr., 366 Oberlin Ave. 
Middletown — Cotton, Harry E., Drainage Engr., Armco Drainage Prod- 
ucts Assn. 

Patton, Marion C., Asst. Gen. Mgr., Armco Drainage Products Assn., 
701 Curtis St. 

Piqua — Schroeder, Albert, City Engr., City Hall. 

Toledo — Kriege, H. F., Technical Director, France Stone Co., 1219 W. 
Bancroft St. 

Schmuhl, William B., District Manager, WPA, 2311 Georgetown Ave. 
Schoonmaker, George N., City Mgr., City Hall. 

OKLAHOMA 

Stillwater — Stapley, Edward R., Prof., Civil Eng., Okla. Agricultural 
& Mechanical College, 27 College Circle. 

Tulsa — ^Wooten, William R., City Engr., City Hall. 

OREGON 

Portland — ^Helber, William G., Supt., Bur. of Refuse Disposal, Route 
14, Box 525. 


PENNSYLVANIA 

Abington — King, Oliver L., Abington Township Engr., Township Bldg. 
Allentown — Brown, James F., 1624 Chew St. 

Meckley, E. W., City Engr., City Hall. 

Ardmore — ^Harral, Henry D., Planning Engr., Lower Merion Twp., 
21 Chatham Road. 

Rosengarten, Walter E., Lower Merion Township Engr., Township 
Bldg. 

Berwyn — ^Hayes, George P. (Jr.), Office Engr., Pennsylvania Railroad 
Co. 
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Bradford— Quirk, J. Henry, City Engr., City Bldg. 

Wise, B. A. 

Coatesville — Emigh, William C., City Engr., City Hall. 

Elkins Park— Hesselbacher, George E., Cheltenham Township Engr., 
8200 Fairview Rd. 

Longsdorf, Paul Wright, Pres., Paul W. Longsdorf, Inc., 8125 Forrest 
Ave. 

Erie — Klebes, H. J., Director of Streets & Public Improvements, City 
Hall. 

Glenside — ^Mebus, Charles F., Cons. Engr., 112 S. Easton Rd. 

Harrisburg — ^Transeau, T. Elmer, Director, Bureau of Highways & 
Safety, Dept. Revenue, State Capitol. 

Langhorne — ^Perkins, William C., Chief Engr., Eastern Paving Brick 
Assn. 

Lansdale — Metz, Herbert H., Borough Engr., 20 S. Richardson Ave. 

Meadville — Bogardus, Theodore S., Asst. City Engr., City Hall. 

Phillips, Roy L., City Engr., City Bldg. 

Mt. Lebanon — Olson, H. M., Mgr. Water Softener Div., Ohio Salt Co., 
171 Longue Vue Dr. 

Norristown — Corson, S. Cameron, Supt. of Park, 1439 Powell St. 

Wolfinger, Wellington R., Contractor & Engr., Curren Terrace. 

Oakmont — ^Williams, A. C., Director Public Works, Haverford Town- 
ship, 2325 Darby Rd., Dela. County. 

Oil City — ^Weber, B. B., City Engr., City Hall. 

Philadelphia — ^Abbot, Munro L., Surveyor & Regulator, 6th District, 
Bureau of Eng,, Surveys & Zoning, 931 W. Lehigh Ave. 

Adler, Julius, Cons. Engr,, 2001 Architects Bldg., 17th & Sansom Sts. 

Bareuther, Charles A., Engr. Examiner, Civil Service Com., 975 City 
Hall. 

Baxter, Samuel S., Eng. Coordinator, Federal Projects, 5221 Horrocks 
St. 

Boatrite, James E., Structural Engr., 4632 Greene St., Germantown. 

Briggs, John (Jr.), 4736 Large St. 

Brooks, Ernest R., Surveyor, Bureau of Eng., Surveys & Zoning, 931 
W. Lehigh Ave. 

Buckley, Thomas, Chief Engr. & Surveyor, Bureau of Eng,, Surveys & 
Zoning, 1102 City Hall Annex. 

Calhoun, Charles G., Asst. Supt. of Bldgs., Bd. of Public Education, 
5941 Ellsworth St. 

Campbell, John Thomas, Surveyor & Regulator, 9th District, Town 
Hdl, Germantown. 

Corning, Dudley T., Chief, Bureau of Highways & Street Cleaning, 
1001 City Hall Annex. 

Corson, Alan, Chief Engr. to Comrs., Fairmont Park, Ridgeland, 
West Park. 

Dauner, Edward J., Surveyor & Regulator, Fourth Survey Dist., Bureau 
of Eng., Surveys & Zoning, 1606 W. Lehigh Ave. 
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Delany, Joseph F., Surveyor & Regulator, 5th District, 4713 N. Mascher 
St. 

Dorn, William Howard, First Asst. Surveyor, ii N. 50th St. 

Dowling, Frank S., Surveyor, Bureau Eng., Surveys & Zoning, 6000 
Rising Sun Ave. 

Engle, Amos B., Surveyor & Regulator, loth District, 6000 Rising Sun 
Ave. 

Fahy, Charles A., Surveyor, 1115 Kenv^n St. 

Faust, Raymond M., Bureau of Eng. Surveys and Zoning, 4611 N. 
Broad St. 

Friel, Francis S., Albright & Friel, Inc., Cons. Engrs., 1520 Locust St. 

Funk, C. S., Surveyor, Bureau of Eng., Surveys & Zoning, 8031 Frank- 
ford Ave. 

Gallagher, John F., Accident Analysis Engr., Dept, of Public Safety, 
790 City Hall. 

Gallen, Leo P., General Supt., Bureau of Highways & Street Cleaning, 
City Hall Annex. 

Gibbs, Joseph C., Senior Surveyor, Bureau of Eng., Surveys & Zon- 
hig, 7236 Elmwood Ave. 

Gill, Joseph E., Construction Engr., Bureau of Water, Penn Athletic 
Club, 1 8th & Locust Sts. 

Good, Raymond C., Surveyor, 7440 N. 21st St. 

Hafner, Ralph, Designing Traffic Draftsman, Bureau of Police, City 
HaU. 

Howland, Charles A., Staff Engr., Bureau of Municipal Research, 31 1 
S. Juniper St. 

Hunter, John H. (II), Traffic Signal Engr., Traffic Eng. Div., Bureau 
of Police, 790 City Hall. 

Johnston, Grant, Gen. Foreman, WPA, 245 Sumac St., Wissahicken. 

Joseph, Ben H., Senior Surveyor, 1152 E. Brill St. 

Killmer, Albert R., Transitman, 2828 N. Marston St. 

Kohler, George F., Surveyor & Regulator, ist Dist., 2010 Rhawn St. 

Kohler, Mervin H,, Asst. Engr., Bureau of Eng., Surveys & Zoning, 
1232 City Hall Annex. 

Kramer, Raymond M., Surveyor, 1713 Dyre St., Frankford. 

Krohn, Herman, Asst. City Planning Engr., 1103 City Hall Annex. 

Leary, Harry J., Dept, of Public Works, 903 City Hall Annex. 

Loewe, Arthur F., Special Rep., General Electric Co., 1405 Locust St. 

Lyons, Robert S., Asst. Supt. of Way, Philadelphia Transportation Co., 
7162 N. 20th St. 

McClelland, J. Bruce, Supt. of Bldgs., The Free Library of Phila- 
delphia. 

McDermott, Charles P., Chief Clerk, Bureau of City Property, 712 
City Hall. 

MacDonnell, Charles, Asst. Engr., 5465 Euclid Ave. 

MacMurray, Paul, Field Supervisor, Bur. of Highways & Street Clean- 
ing, 926 City Hall Annex. 
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Martin, John L., Supt. o£ Way, Philadelphia Transportation Co., 820 
W. Dauphin St. 

Masterson, Leo J., Asst. City Planning Engr., Bureau o£ Eng., Surveys 
& Zoning, 3608 N. 19th St. 

Meek, William L., Principal Asst. Surveyor, Bureau o£ Eng., Surveys 
& Zoning, Edison & Dana Aves. 

Mintzer, Howard K., Supervising Estimator, Bureau o£ Highways, 
5312 Ox£ord St. 

Mitchell, Robert A., TraflSic Engr., Dept. Public Sa£ety, 790 City Hall. 

Mondello, Anthony G., Mgr., Dependable Eng. & Contracting, 1741 
W. Erie Ave. 

Moser, Albert W., Asst. City Planning Engr., Bureau o£ Eng,, Surveys 
& Zoning, 1103 City Hall Annex. 

Neeson, John H., Director o£ Public Works, City Hall Annex. 

Ogden, W. H, H. (Jr.), Surveyor & Regulator, 3rd District, 1129 City 
Hall Annex. 

Pinker, George W., Div. Supt., Bureau o£ Street Cleaning, 5328 N. 
Camac St. 

Robinson, John H., Surveyor, 5443 Ridge Ave. 

Schaut, George G., Chie£ Chemist, Philadelphia Water Bureau, Bel- 
mont Ave. & Ford Rd. 

Schneider, Louis, Senior Surveyor, Bureau o£ Eng., Surveys & Zoning, 
2010 Rhawn St. 

Schofield, Edwin R., Div. Engr., Bureau of Eng., Surveys & Zoning, 616 
E. Leverington Ave. 

Shaughnessy, Charles S., Chief Examiner, Civil Service Com., 975 
City Hall. 

Shegog, George T., Surveyor & Regulator, nth District, 7 S. 40th St. 

Singer, Joseph, First Asst. Surveyor, 1529 N. Felton St. 

Snyder, Benjamin Franklin, Senior Surveyor, 539 Walnut Lane, Rox- 
borough. 

Sterne, George H., Surveyor, 3889 Dungan St. 

Sweeney, Stephen B., Director, Institute Local & State Govt., Uni- 
versity of Pennsylvania. 

Tark, M. B., Engr., Link-Belt Co., 2045 W. Hunting Park Ave. 

Thomas, Frank L., Professional Engr., 556 Hermit Lane, Roxborough. 

Thorpe, Frederick Thtoas (Jr.), Surveyor & Regulator, 1129 Sanger 
St., Frankford. 

Torrance, Langham, Surveyor, 6th Survey District, 931 W. Lehigh 
Ave. 

Townsend, Alfred Ames, Registered Professional Engr., 718 Carpenter 
Lane, Mt. Airy. 

Tyson, William E., Senior Surveyor, 1537 Longshore St. 

Watson, H. Wallace, Senior Surveyor, loth Dist., Bureau of Eng., 
Surveys & Zoning, 1059 Allengrove St., Frankford. 

Yocom, Stanley, Chief of Architecture & Eng., Board of Public Educa- 
tion, 405 West School House Lane, Germantown. 
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Pittsburgh — ^Bouffard, L. J., Vice-Pres. & General Mgr., Universal Test- 
ing Lab. Co., 506 Keystone Bldg. 

Buente, C. F., Concrete Products Co. o£ America, Diamond Bank 
Bldg. 

Campbell, John T., The Chester Engrs., 210 E. Way, N. S. 

Graver, H. H., Mgr., Chemical Div., Pittsburgh Testing Lab., Steven- 
son & Locust Sts. 

Douglass, Robert M., Civil & Sanitary Engr., 912 Columbia Bank 
Bldg. 

Eisner, Benjamin, Chief Engr., Clay Sewer Pipe Assn., Inc,, 945 Oliver 
Bldg. 

Laboon, J. F., Director, County Dept, of Works, Allegheny County, 
501 County Office Bldg. 

Lanahan, Frank J., Pres., Fort Pitt Malleable Iron Co., P. O. Box 505. 
Lovett, Sanford C., Supt. of Light, Bureau of Eng., 445 City-County 
Bldg. 

Mansfield, Myron G., Morris Knowles, Inc., Cons. Engrs., 507 West- 
inghouse Bldg. 

Palmer, I. Charles, Div. Engr., Div. of Sewers, 420 City-County Bldg. 
Pittsburgh-Des Moines Steel Company, Neville Island Station, 
Roessing, Frank M., Director, Dept, of Public Works, 417 City-County 
Bldg. 

Saint Mary’s — ^Williams, J. A., Vice-Pres., Saint Mary’s Sewer Pipe Co. 
Wilkes-Barre — Walker, Guy B., City Engr., City Hall. 

Williamsport — ^Mussina, Lyons, City Engr., City Hall. 

RHODE ISLAND 

Woonsocket — Cote, Raymond, Comr. of Public Works, City Hall. 

SOUTH CAROLINA 

Columbia — ^Tomlinson, W. S., City Engr., City Hall. 

Greenwood — Nichols, A. C., City Mgr., City Hall. 

SOUTH DAKOTA 

Sioux Falls — Bragstad, R. E., City Engr., City Hall. 

TENNESSEE 

Nashville — Oldham, George E., 1226 i6th Ave., S. 

TEXAS 

Dallas — ^Baugh, E. A., Director of Public Works, City Hall. 

Dalton, E. L., Cons. Engr., 803 Dallas Bank & Trust Bldg. 

Fort Worth — ^Hawley, John B., Cons. Civil Engr., 407 Capps Bldg. 
Houston — Brown, George R., Brown & Root, Inc., 4300 Calhoun Rd. 

MeVea, J. C., Municipal Improvements Engr., 1318 Kipling St. 

Port Arthur — ^Hughes, Charles W., Cons. Engr., 2147 Fifth St. 
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UTAH 

Logan — ^Moser, Erwin U., City Engr., P. O. Box 87. 

VERMONT 

Burlington— Stanley, George C., City Engr. & Supt. Streets, City Hall. 

VIRGINIA 

Norfolk— George, Henry H. (Ill), Asst. Engr. in Charge of Services, 
City Hall. 

Richmond— Bowers, Gamble M., Director of Public Works, 219 Gov- 
ernor St. 

Harris, A. Mason, Chief, Bureau of Streets, 217 Governor St. 

WASHINGTON 

Seattle — Carroll, Frank M. (Dr.), Comr. of Health, 300 Public Safety 
Bldg. 

Starkweather, Walter, Dist. Civil Engr., U. S. Coast Guard, Seatde 
Dist., 400 Insurance Bldg. 

WEST VIRGINIA 

Charleston — Collins, L, W., Cons. Engr., 332 Washington Ave., Clarks- 
burg, W. Va., also Construction Adviser, U. S. Housing Authority. 

Clarksburg — ^Highland, Scotland G., Secy., Treas., Gen. Mgr. & Senior 
Engr., Water Bd. 

Morgantown — ^Prince, Elmer W,, City Mgr. & City Engr., City Hall. 

Wheeling — ^Henry, Jay E., City Engr. & Director of Public Utilities, 
City-County Bldg. 

WISCONSIN 

Greendale — ^Kroening, Walter E., Director of Service & Village Engr., 
Administration Bldg. 

Kenosha — Grasser, Frank G., Supt. of Streets, City Hall. 

Smith, Robert M., City Engr. & Director of Public Works, City Hall. 

Madison — Smith, Leon A., Supt., Water Works, City Hall. 

Milwaukee — ^Bergstrom, Carl V., Traffic Engr., 605 Safety Bldg. 

Cahill, Ralph H., Village Comr., Whitefish Bay, 801 E. Lexington Blvd. 

Dolge, Henry D., Street Sanitation Supervisor and Foreman, 2154 N. 
60th St. 

Ferebee, James L., Chief Engr. of City Sewerage Com. & County 
Metropolitan Sewerage Com., Box 2079. 

Gettelman, Fred, Co., High Speed Snow Plows, 4400 State St. 

Heil, Julius P., Pres., The Heil Co. 

Knebes, E. L., Asst. City Engr., 407 City Hall. 

Krug, Richard E., Librarian, Municipal Reference Library, City Hall. 

Schwada, Joseph P., City Engr., City Hall. 

Townsend, Darwin W., Cons. Engr., Consoer, Townsend & Quinlan, 
839 N. Marshall St. 

Whitney, Charles S., Cons. Engr., 724 E. Mason St. 
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Racine — Gearen, M. C., Bridge Engr., Dept, of Public Works, 300 Cliff 
Ave. 

Peirce, Walter A,, Mgr,, Water Dept., City Hall. 

Sheboygan — Boley, Arthur L., City Engr., City Hall. 

Donohue, Jerry, President, Jerry Donohue Eng. Co., 608 N. 8th St. 
Stevens Point — j^ackson, M. D., City Engr., Clark St. 

West Allis — ^Wichner, Arthur L., Supt. of Public Works, City Hall. 

TERRITORY OF HAWAII 

Honolulu — Ohrt, Frederick, Mgr. & Chief Engr., Bd. of Water Supply, 
P. O. Box 3347. 

Rush, Benjamin F., Chief Engr., Dept, of Public Works, City Hall. 


FOREIGN 

ARGENTINA 

La Plata — Direccion de Pavimentacion, M. O. P., Bcia Buenos Aires. 

Magliano, Hilario (Dr.), Decano de la Facultad de Ciencias Fisicoma- 
tematicas, Calle 47, esquina i. 

BRAZIL 

Rio de Janeiro — Botelho, Paulo Andrade, Municipal Engr., Rua Marquez 
de Parana 41. 

Passes, Edison, Secy, to Bd. of Public Works, Rua Monte Alegre 314. 

Rangel, L. A. de Souza, Chief Engr., Dept, of Public Works, Rua 
Buenos Ayres, No. 93-3 andar. 

Sao Paulo — Silva Freire, Victor da, Director, City of Sao Paulo Im- 
provements & Freehold Land Co., Ltd,, Caixa 18. 

ALBERTA, CANADA 

Edmonton — Haddow, A. W., City Engr., City Hall. 

MANITOBA, CANADA 

Winnipeg — ^Aldridge, William, Asst. City Engr., 333 McGee St. 

Wood, E. A., Street Cleaning & Scavenging Div., Dept, of Health, 
City Hall Annex. 

NOVA SCOTIA, CANADA 

Halifax — ^Johnston, H. W., City Engr., City Hall. 

Truro — Gordon, Murray L., To’wn Engr,, Box 95. 

ONTARIO, CANADA 

Hamilton — Brennan, W. C., Pres,, Brennan Paving Co., Ltd., 400 Gage 
Ave., North. 

McFaul, William Lawrence, City Engr., Mgr. Water Works, Bldg. 
Comr., City Hall. 

London — ^Veitch, Wm. M., City Engr., City Hall. 
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Renfrew — Stewart, John R., Town Engr., Box 447. 

St. Catharines — ^Lamson, B. F., City Engr., City Hall 
St. Thomas — Miller, W. C., City Engr. & Treas., City Hall. 
Stratford — Riehl, W. H., City Engr., City HalL 
Toronto — Bradley, Harold D., Street Comr., 90 Albert St. 

Harris, R. C., Comr. of Works, City Hall. 

Storrie, William, Cons. Engr., Gore & Storrie, 1130 Bay St. 

Taylor, G. E., Deputy Street Comr,, 90 Albert St. 

QUEBEC, CANADA 
Montreal — Mooney, George S., Industrial Comr., Montreal Industrial 
& Economic Bureau, 806 Dominion Sq. Bldg. 

Parent, Arthur, Consultant to City Electrical Dept., 4935 Queen Mary 
Rd. 

Verdun — ^Hadley, Henry, City Engr., City Hall. 

ENGLAND 

London — ^Dawes, J. C., Ministry of Health, Whitehall S. W. r. 

GERMANY 

Frankfurt-am-Main — Schroeder, A,, Weidenbornstrasse 40. 

HUNGARY 

Budapest — Ballo, Alfred (Dr.), Director, Dept, of Public Cleansing. 

INDIA 

Lallaguda (Deccan) — ^Mudaliar, M. C. Gajaraj, “A” Block, No. 7, 
O.U.B. Project, Jamai-Osmania. 

JAPAN 

Osaka — Shimoda, Yoshito (Dr.), Director, Osaka Municipal Hygienic 
Lab. 

NEWFOUNDLAND 
St. Johns — ^Mahony, J. J., City Clerk. 

PARAGUAY 

Asimcion— Durham, Henry Welles (CoL), c/o American Legation. 
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ALBRIGHT & FRIEL 
INC. 

Consulting Engineers 
Water, Sewerage, Industrial Waste, Garbage, 
Power Plant and Valuation Problems, 

1520 Locust St. 
Philadelphia, Penn. 


E. D. BARSTOW, 
ENGINEER 

Water Supply and Purification, Sewerage and 
Sewage Treatment, Garbage and Wastes Dis- 
posal 

Preliminary Studies — Reports — Valuations 
Financing Programs — Plans — Specifications 
Supervision of Construction 

31 N. Summit St. Akron, Ohio 


BURNS & McDonnell 
ENGINEERING CO. 

McDonnell - smith - Baldwin - timanus - 
McDonnell 

Consulting Engineers since 1897 

Waterworks^ Light and Power, Sewerage Reports 
Designs, Appraisals, Rate Investigations 

KANSAS aiY, MO,— 107 West Linwood Blvd. 
CINaNNATI, OHIO— 307 East Fourth Street 
ALBANY, NEW YORK— 11 North Pearl Street 


FAY, SPOFFORD & 
THORNDIKE 

Engineers 

Investigations — Valuations— Re ports—Designs 
Engineering Supervision 

Buildings — Bridges — Port Developments 
Water and Sewerage Systems 

11 BEACON STREET, BOSTON 


ALVORD, BURDICK & 
HOWSON 

20 N. Wacker Drive 
CHICAGO 

Charles B. Burdick John W. Alvord 
Donald H. Maxwell Louis R. Howson 

Engineers for Water Works, Water 
Purification, Flood Relief, Sewerage, 
SewageDisposal, Drainage, Appraisals, 
Power Generation 


BLACK & VEATCH 

Consulting Engineers 

Sewerage — Sewage Disposal — Water Supply 
Water Purification — Electric Lighting — Power 
Plants — Valuations — • Special Investigations 
Reports and Laboratory Service, 

E. B. Black N. T. Veatch, Jr. 

A. P. Learned F. M. Veatch 

J. F. Brown E. L. Filby 

R. E. Lawrence H. F. Lutz 

C. 1. Dodd W. G. Fowler 

KANSAS CITY, MO. 4706 Broadway 


CONSOER, TOWNSEND 
& QUINLAN 

Engineers 

Water Supply — Sewerage — Flood Control and 
Drainage — Bridges — Ornamental Street Light- 
ing — Paving — Light and Power Plants 
Appraisals 

CHICAGO 2 1 1 W. Wacker Drive 


TELEPHONES— ATLANTIC 0011, 0012, 0013 

WALTER H. FLOOD & CO. 
Chemical Engineers 

Inspection and Testing of Materials and 
Structures 

Concrete core cutting in walls, ceilings, floors, 
pavements, etc. 


822 E. 42nd Street CHICAGO 
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GREELEY & HANSEN 

Hydraulic and Sanitary 
Engineers 

Reports — Designs — Appraisals — Supervision 
— • Water Supply — Sewerage — Water Purifi- 
cation — Sewage Treatment — Refuse Disposal 

6 North Michigan Avenue 
CHICAGO 


MORRIS KNOWLES, INC. 

Engineers 

Water Supply and Purification 

Sewerage and Sewage Disposal 

Industrial Wastes, Valuations, 
Laboratory, City Planning 

Westinghouse Bldg. 
PITTSBURGH, PA. 



ROBERT J. KUHN 

Electrolysis and Corrosion 
Engineer 

Water Distribution Systems — Electric Rail- 
ways — Cable Sheaths — Plant Equipment 
Cathodic Protection 

1644 Canal Bank Bldg. 

NEW ORLEANS 


METCALF & EDDY 

Engineers 

Water, Sewage, Drainage, Flood Relief, 
Garbage and Industrial Wastes Problems 
Laboratories Valuations 

Statlbr Building 

BOSTON 



ARTHUR L. 

MULLERGREN 

Consulting Engineer 

Electric Light and Power, Natural Gas 

Fairfax Building 

KANSAS CITY, MO. 


Stillman & Van Siclen, Inc. 

Chemical and Testing Engineers 

Tests, Inspection and Supervision of allTypcs 
of Pavements and Paving Materials. 
Asphalts, Road Oils, Tars, Pitches, 
Benzol, Toluol, Coal-Tar Products, 
Cement, Concrete, Construction and 
Building Materials. 

254 West 31st Street NEW YORK 



WHITMAN, 
REQUARDT & SMITH 

Engineers 

Ezea B. Whitman Nobman D. Kbnnby 

Gustav J. Rbquabdt A. Russell Vollmer 
Benjamin L. Smith Theodore W. Hacker 

Water Works — Sewerage 

Utilities 

BALTIMORE, MD, ALBANY, N. Y. 


YOUR CARD 

IN THIS DIRECTORY 

will keep your name constantly 
before those who use the serv- 
ices of consulting engineers. 

AMERICAN PUBLIC WORKS 
ASSOCIATION 

13 13 E. 60tli St. Chlcigo, 111. 
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I INCINERATORS > 
BUILT BY NICHOLS 




whelKerforburning sew-^ 
age sludge, garbage, 
rubbish, or any combina- 
tion of these, offer large 
or small communities a 
sanitary, efficient and 
economical method of 
reducing to harmless 
mineral ash all matter 
which might be danger- 
ous to health or become 
a public nuisance. 
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IVERCO 


III RESEARCH CORP. 


60 WALL TOWER 


NEW YORK. N. Y. 
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Wood, compreseea gar- 


bage and refuse into 


greater by weight than 


iial loose load. 


Write for Bulletin 27 illustrating and 
describing the new Gar Wood Load>P acker; 
for Bulletin 12 featuring the wide variety 
of Gar Wood Garbage and Rubbish Units, 
also for literature on Street Flushers and 
Sprinklers. Specifications and prices will 
be furnished on request. 


GARBAGE AND RUBBISH UNITS 

A BODY STYLE FOR EVERY REQUIREMENT 




Gar Wood Engineers have 
developed practically every 
type of Garbage and Rub- 
bish Collection Unit. 
Many thousands of Gar 
Wood Hoists and Body 
Units have been designed 
to meet the specialized 
requirements of towns 
and cities. Gar Wood’s 
experience of more than a 
quarter of a century, 
building the world’s best 
equipmept for garbage 
and rubbish collection, is 
at your service. 

THE GAR WOOD 


After loading hopper has 
been filled, the loading door is 
closed and becomes part of the 
tailgate ram. Two hydraulic 
cylinders thrust the tailgate 
ram against the garbage in the 
loading hopper, ramming it 
from the hopper and packing it 
into the body- This operation 
cleans out the hopper. 


GAR WOOD INDUSTRIES, Inc. 

7924 RIOPELLE STREET • DETROIT, MICHIGAN 
Branches and Distributors Everywhere 
orld's Largest Manufacturer of Truck and Trailer Equipment 
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XHE Portland Cement Association 
engineer who calls on you is qualified 
to assist in analyzing public improve- 
ment problems involving the use of 
concrete. He is part of a nation-wide 
organization, maintained by pro- 
gressive manufacturers of Portland 
cement to serve cement users. The 
Association’s work includes — 

• Scientific research in cement and 
concrete in the Association’s own 
laboratories, through fellowships at 
the National Bureau of Standards, 
and in cooperation with engineering 
colleges and universities. 

• Field service through more than 


two hundred engineering represent- 
atives in 42 states. 

• Technical service bureaus at Chi- 
cago headquarters. 

• Preparation of technical and edu- 
cational literature, making available 
facts from field and laboratory. 

Have you all of the booklets compris- 
ing the CONCRETE PAVEMENT 
LIBRARY, which includes: ** Con- 
crete Road Design/* **Concrete Pave- 
ment Manual/* ** Short Count Traf- 
fic Surveys/* **What Old Concrete 
Roads Tell Us/* and ** Concrete Pave- 
ment Inspector*s Manual/* These 
are sent free on request in U. S. or 
Canada. 


Ask Nearest District Office 
PORTLAND CEMENT ASSOCIATION 


Hurt Building, Atlanta, Georgia 
504 Watts Bldg., Birmingham, Alabama 
33 West Grand Avenue, Chicago, Illinois 
50 W. Broad Street, Columbus, Ohio 
Republic Bank Bldg., Dallas, Texas 
408 Hubbell Bldg., Oes Moines, Iowa 
610 Merchants’ Bank Bldg., Indianapolis, Ind. 
Gloyd Building, Kansas City, Missouri 
Olds Tower Bldg., Lansing, Michigan 
321 Terminal Bldg., Lincoln, Nebr. 

816 W. Fifth St., Los Angeles, California 


735 N. Water St, Milwaukee, Wis. 

814 Northwestern Bank Bldg., Minneapolis, Minn. 
347 Madison Avenue, New York, N. Y. 

1308 First National Bldg., Oklahoma City, Okla. 
1528 Walnut St., Philadelphia, Pa. 

Ill S. E. Madison St., Portland, Ore. 

1210 State Planters Bank Bldg., Richmond, Va. 
903 Seaboard Bldg., Seattle, Washington 
1306 Syndicate Trust Bldg., St. Itoeis, Mo, 

Birks Building, Vancouver, B. C.^ Canada 
837 National Press Bldg., Washington, D. C. 
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Straightline Collectors 

PROVE OUTSTANDING ECONOMY AND RELIABILITY 





32 Fi nal Settling Tanks equipped withSTft Al G MtlI N E 
Collectors, Ward’s Island Sewage Treatment Plant, 
New York City. Fuller & McClintock, Consulting 
Engineers 


S TR AIOHTLINE operation is of proved 
reliability. Link-Belt units have been in 
operation for over a decade and many in- 
stallations are now in service in all parts of 
the country. They range in size from the 
smaller type plant as at Tappahannock, Va., 
with a capacity of 80,000 G. P. D., to larger 
installations such as Ward’s Island, N. Y., 
with a capacity of 180,000,000 G.P.D., and 
Southwest Plant, Sanitary District of 
Chicago, with a maximum capacity of 
600,000,000 G.P.D. 

Many featur es of the Link-Belt 
Straightline Collector are patented. 
Send for Book No. 1742. 


CiRCULiNE Collector for round tanks 



C I R^U LI N /collectors . M. D. Tatlock, Consulting 
Engineer and Superintendent. 


The Link-Belt CiRCULINE Collector 
provides round tanks with the same impor- 
tant features which have made the 
STRAI GHTLINE Collector the ac- 
knowledged standard for rectangular tanks. 

A CTr C U L I N E equipped tank is pro- 
vided with a revolvi ng bridge carrying a 
sludge plow and a S T R A I G H T L I N E 
conveyor which positively delivers the 
settled solids into an annular covered sludge 
trough from which they are withdrawn. 
The entire floor of the tank is cleaned of 
settled solids during each revolution of the 
bridge, thereby permitting extremely slow 
movement of the bridge and conveyor, which 
assures minimum disturbance of settling 
and of the settled solids. Send for Book 
No. 1642. 


A BAR SCREEN THAT CANNOT JAM 





The SttlAlGHTLlNfi MechanicaUy- 
Cleaned Bar Screen isthemodemmethod of 
removing large suspended solids and debris 
from incoming sewage at both large and 
small plants. 

All of our experience with sewage screen- 
ing work, since the installation of the first 
Link-Belt mechanical screen in 19l5,is built 
into the design of this unit. Its rugged, 
simple construction and special provisions 
for &e avoidance of jamm^assure depend- 
able, uninterruptedoperationunder the most 
extreme conditions of service. Send for 
Book No. 1587. 


Send for Catalogs. 

Link-Belt STRAIGmTLINE Mechanically Cleaned Address nearest office. 

Bar Screens at Sewage Pumping Station, Lacka- 
wanna, N. Y. Nusabaumer <fe Clark, Inc., Consult- 
ing Engineers. 

LI N K-BELT COMPANY 


Philadelphia Chicago Los Angeles Indianapolis Cleveland • Atlanta Toronto 
Offices In Principal Cities 7844 tB 


UMf(-B£rT 

SCREENS * COLLECTORS ^ AERATORS ^ GRIT CHAMBERS ‘ MIXERS 


3^9 



CONCRETE PIPE 


in 


AMERICAN SEWERAGE 
PRACTICE 


S EWERAGE IMPROVEMENTS reflect the great- 
est amount of humanitarian benefit and pro- 
vide a great amount of labor for construction per 
dollar invested. Vast progress has been made in 
sewerage in cities of the United States, Canada, 
and in foreign countries, but today there is much 
needed work ahead in cities large and small, as 
most health authorities fully appreciate. 

In this treatise (Bulletin 17, Concrete Pipe in 
American Sewerage Practice”) we have briefly de- 
scribed a number of outstanding sewerage im- 
provements, constructed in many cases with the 
aid of the PWA and WPA allotments in cities of 
the United States, together with special hydraulic 
subjects, drainage of airports, and recommenda- 
tions for the construction of concrete pipe sewers 
in open cut, in tunnel, by the jacking method, 
and typical subaqueous sewers, force mains and 
inverted siphons. 


AMERICAN CONCRETE PIPE ASSOCIATION 


33 West Grand Avenue, Chicago, Illinois 
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OLIVERS 


at Chicago's 
Southwest Sewage- 
Treating Plant 


Altogether there are twenty-four big Olivers in this 
modern mechanical sludge dewatering station! Those 
planning modern sewage-treating plants should evaluate 
these basic facts: Oliver United pioneered and developed 
this method of sludge dewatering; there are more Olivers 
in service than all others combined; the Oliver is a 
thoroughly engineered filter — from the negotiators 
through to the installed and operating unit. "Buy Oliver" 
has always been a good slogan! 


331 






New England’s 3rd largest city 

is Ne^ . 
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Installing 36-inch cast iron pipe for influent line of sewage 
treatment plant in District of Columbia* 

fllOM START TO FINISH — collection mains to treat- 
ment plant to outfall — the ideal sewage disposal system 
is a 100 per cent cast iron system. The effective resistance 
to corrosion of cast iron pipe — ^i ts beam strength and com- 
pression strength — ^its infiltration-proof joints — are 
time-tested and proved. Even where cast iron pipe has 
a higher first cost this is ultimately absorbed by longer 
life, lower maintenance cost and more efficient oper- 
ation throughout the entire system. 


Look for the “Q-Check” registered trade mark. 

Cast iron pipe is made in diameters from to 84 inches. 

THE CAST I«ON PIPE RESEARCH ASSOCIATION. THOMAS F. WOLFE. RESEARCH ENGINEER. 
1015 PEOPLES GAS BUILDING, CHICAGO. ILLINOIS 


CAST IRON PIPE 

THK MOOERIV MATEItlAE FOR SEWERAOE SYSTEMS 
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MAINTENANCE EXPENSE OF PRINCIPAL TYPES OF 
STREET PAVEMENTS IN RICHMOND, VIRGINIA 


From Annul Rrporttof the Director of Public Works for 193(!. 19)7 and 193B 




Vitrifled 

Type 

Type 

Type 

Type 

Item 

Year 

Brick 

A 

B 

C 

D 

Total 

1936 

282,726 

1,237,256 

72,137 

180,984 

42,446 

Square 

1937 

291,285 

1,255,413 

72,137 

182,413 

42,446 

Yards 

1938 

308,166 

1,321,786 

72,137 

195,754 

43,225 

Square 

193B 

16 

33,487 

2 

3,951 

T 

Yards 

1937 

6 

5,650 

60 

1,365 

55 

Replaced 

1938 

9 

6,201 

72 

1,147 

32 

Total 

1936 

523.47 

$40,505.67 

$4.46 

$6,383.54 

0 

Maintenance 

1937 

19.13 

15,298.38 

272.87 

4,358.80 

$258.83 

Cost 

1938 

28.89 

16,028.04 

310.88 

3,969.65 

144.89 

Unit Mainte- 

1936 

50.000083 

$0,033 

$0.000062 

$0,046 

0 

nance Cost Per 

1937 

0.000066 

0.012 

0.0038 

0.024 

$0.0061 

Square Yard 

1938 

0.000094 

0.012 

0.0044 

0.0203 

0.0034 

Maintenance 
Cost Per 

3 

Year 

50.000081* 

$0,019 

$8.0(127 

$0,030 

$0.0032 

Square Yard 

Ave. 






Com- 

3 






parative 

Year 

1 

247 

33 

370 

40 

Index 

Ave. 




— 



NOTE— >Swr/ace Courses on Concrete Bases. 
♦“Maintenance due to causes other than 
the failure of the Vitrified Brick.” 


ASE HISTORIES— 
like this are devoid of generalities. 
Other pavement types at Richmond, 
Va., were found to cost from 33 to 370 
times as much per square yard to 
maintain as brick. But this is only a 
portion of. brick’s amazing economy. 
Its useful life goes on and on — often 35 
years, sometimes 50 years or more. 

Engineers can simplify their work — 
make startling reductions in “pave- 
ment cost per year” by resurfacing 
failing pavements with brick and pro- 
tecting new construction with a modern 
brick surface. 

For further information, write Na- 
tional Paving Brick Association, Na- 
tionalPress Bldg., Washington, D. C. 

BRICK 

FOR NEW AND 
RESURFACE WORK 


End Sewer Troubles 
With ARMCO Sewer Pipe 



AHMCO Sewer Pipe can be quickly 
installed without special equipment. 


You’ll save money and avoid trouble by 
using Asbestos-Bonded Armco Pipe. Its 
flexible corrugated metal design and tight- 
ly coupled joints afford positive protection 
against breakage and infiltration. 

To these structural advantages Armco 
has added a high degree of material per- 
manence. A thick bituminous pavement 
guards the bottom and a full coating of 
the same material is securely bonded to 
the pipe for protection against corrosion. 
The base metal is galvanized Armco Ingot 
Iron. Write today for complete facts. 
Armco Drainage Products Association, 
5031 Curtis Street, Middletown, Ohio. 



ASBESTOS- 
BONDED 
ARMCO SEWER PIPE 





For 

Motor 
Trucks and 
Tractors- 







Hand 
or Power 
Hydraulic 
Control 


CARL H. FRINK, Mfr., Clayton, 1000 Islands, New York 
Davenport-Besler Corporation, Davenport, Iowa 
Frink Sno-Plows of Canada Ltd., Toronto, Ontario 


GAMEWELL 

FIRE ALARM — POLICE RADIO — POLICE SIGNALING 

The only company exclusively engaged in the manufacture, 
distribution, and installation of complete emergency signal- 
ing systems for municipalities 
Plans, Surveys, and Estimates Furnished 

THE GAMEWELL COMPANY 

NEWTON UPPER FALLS MASSACHUSETTS 


PUBLICATIONS 


Public Works Engineers' Yearbook, 1940 $3.50 

Public Works Engineers’ News Letter. 

{Monthly.) Per year 1.00 

Index to Proceedings, 1918 to 1936 4.00 

Street Cleaning Practice 4.00 

Standard Specifications for Public Works 
Construction. Loose-leaf format, with binder. 6.00 

Factors Affecting the Cost of Refuse 

Collection. Bull. 10 50 

Preparation of Refuse for Collection. Bull. 9 . . .50 

Refuse Materials. Bull. 8. 50 

Sewer Rentals. Bull. 7 1.50 

Municipal Snow Removal and the Treatment 

of Icy Pavements. Bull. 6 1.00 

Financing Street Railway Track Removal and 

Repaving. Bull. 5 25 

Experience of Cities with Painted Traffic Lines 

on Brick Pavements. Bull. 4 15 

Stabilizing Earth Streets and Roads. Bull. 3 .. .25 

Grinding as a Process of Garbage Disposal. 

Bull.l 25 

Specification for the Preparation of Maps of 
Underground Structures for Cities and 

Towns 10 

Manual of Street Sanitation Records, as Installed 
in Kenosha, Wisconsin 1.00 

ORDER FROM 

AMERICAN PUBLIC WORKS ASSOC. 

-1313 E. 60th St. Chicago, III. 


HAUCK 

Oil Burning — 

Asphalt Melting Kettles 
Asphalt Surface Heaters 
Asphalt Tool Heaters 
Compound Melting Furnaces 
Concrete Mixer Heaters 
Culvert Thawers 
Fire Guns 

Lead Melting Furnaces 

Salamanders 

Steam Thawers 

Thawing Torches and Outfits 

Torches of All Sizes 

Water Heaters for Concrete Mixers 

Weed Burners 

Smd for free bulletin on each item or 
Complete Industrial and Construction 
Equipment Catalogue. 

Hauck Manufacturing Co. 

Established 1900 

148-158 Tenth Street, Brooklyn, N. Y. 
Chicago, 111. San Francisco, Calif. 
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INDEX 


American Public Works Association 
board meetings, 217-219, 220, 253-255 
board of directors, .271 
business meeting, 237-238 
chapter reports, 229-236 
committees, 262-270 
constitution, 256-262 
division meetings, 237 
executive director’s report, 221-229 
necrology report, 238-244 
representatives in other organizations, 
270-271 

Committee reports 

Committee on city and regional plan- 
ning, 251-252 

Committee on refuse collection and dis- 
posal, 244-245 

Committee on sewerage and sewage 
disposal, 247-248 

Committee on specifications for brick 
pavements, 249-251 
Committee on street railway pavements 
and track construction, 248-249 
Committee on traffic control, 245-246 
Veterans’ award committee, 252-253 
Complaints, 46-48, 53 

Federal aid, 1-17, 38-40 
Federal-municipal relations, 5-7 
Federal Works Agency, 1-17 
Field engineering 
bibliography, 2 10-2 13 

Housing 

Pittsburgh, 34-35 

Incineration, I95'i9^> 196-197 
Pittsburgh, 40-45 
Insects, 203-204 

Land subdivision 
Cincirmati, 55-58 
improvements, 63 
plat control, 63 
standards, 66-73 
Land use, 70-73 

commercial area, 70-71 
recreational areas, 72-73 
residential property, 71-72 

Manholes, 113-114 

Odors, 108-109, 202-203 


Pavement, Low-cost, 160-164, 164-170 
asphalt macadam, 171 
plant mix, 163, 168, 173-174 
road mix, 162-163, 167, 172-173 
soil-cement, 174-178 
stabilization, 163-164, 168-170 
surface treatment, 162, 166-167 
Public relations, 45-54, 190 
open-house, 50-51 
radio programs, 54 
reporting, 50 
see also Complaints 
Public Works Administration, 11-12 
Pittsburgh, 30-32 
Public works departments 
Pittsburgh, 27-45 

Public works planning, 2-5, 9-10, 17-27 
Kalamazoo, 17-27 

Rats, 198-199 
Refuse collection, 20 1-2 10 
extra service charge, 208-209 
leaves, 111-112, 201-202 
Refuse disposal 
charges, 1 90-1 91 
fires, 199, 200-201 
Fresno, Calif., 187-201 
•sanitary fill, 187-201 
sanitary fill, costs of, 1 92-1 94 
see also Incineration 
Roads 

planning, 67-70 
Roads — Design 
highway sidewalks, 155-156^ 
see also Pavement; also subjects 
beginning Street 

Safety education, 1 57-159 
Sewage disposal, 84-100 
bacteria removal, 93-94 
chemical precipitation, 91 
filtration, 92-93 
oxidation, 92-93 
screening, 89-90 
sedimentation, 90-92 
septic tanks, 59 
sludge as fertilizer, 95-96 
sludge digestion, 95 
sludge gas, 82-84, 96-97 
suburban districts, 59 
Sewers 

backfill, III, 1 19 

catch basins, 115, 117-118 

cleaning, 101-103, 103-104, 106-108 
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Sewers — continued 
cleaning equipment, 106-107 
cleaning of connections, 107-108 
connections, 109, iio-iii 
departmental responsibility for clean- 
ing, 105-106 
financing, n6 
freezing, iii 
maintenance, 101-119 
odors, 108-109 
planning, 103 
reconstruction, 112 
sewerage progress report, 79-81 
stoppage, 109 

storm water system, 119-1^8 
Sidewalks 

highway sidewalks, 155-156 
see also Steps 
Signs, 48-50 

neon signs, 207-208 
overhanging signs, 207-208 
Specifications 

raised traffic islands, 1 32-1 33 
State-municipal relations, 39-40 
Steps 

construction and maintenance, 204-205 
Storm water see Sewers 


Street cleaning 
costs, 179-186 
Street lighting 
model contract, 74-79 
part rates, 76-79 
traffic islands, 133 -13 4 

Traffic engineering, 128-142 
crosswalk design, 150-151 
intersection design, 135-136 
pedestrian aids, 142-160 
Pittsburgh, 32-34 
raised islands, 13 0-142 
raised traffic islands, specifications, 133- 

133 

signals, 151-154 
target signs, 133 
Trees, 205-207 

Water pollution 
Pittsburgh, 37-38 
Water supply 
Pittsburgh, 38 

Work Projects Administration, 6, 9, 12- 
i 3 » 35-36, 37 , 40 

Pittsburgh, 35-36 






